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GAS vy. 





“THE gas engine will gradually supplant the steam engine. 
The latter will be too costly to maintain,” so says a pamphlet 
bearing the signature of Mr. George Westinghouse, and 
entitled “ A New Industrial Situation.” Now, how has this 
been brought about? We read that the “limitations of the 
old-fashioned forms of gas engine were many. The limita- 
tions are overcome by a new form of gas engine in which is 
utilised the experience of the best steam-engine practice. 
As a result a gas engine which, in smoothness of working and 
regulation of speed, rivals the best steam engine has been 
placed on the market.” On the page opposite to this, we 
see a beautifully-arranged perspective view of a “30,000 
H.P. gas engine electric station: two 1,500-H Pr. units of 
which are now under construction in the Westinghouse 
Machine Company’s works.” This is very interesting, and 
no one will deny that the internal combustion engine ought 
to have a prosperous future before it. Mr. George Westing- 
house has in bis mind the creation (not the existence—by 
the way) of a “ New Industrial Situation,” and as it will 
tend to promote the well-being of the various Westinghouse 
interests, we may look to him to strain every nerve to accom- 
plish the end. But—and this is the point we are rather 
anxious to deal with in a few words this week—the situation 
is not as yet, and few engineers with a due regard for their 
responsibilities would care to adopt large gas engines whole- 
sale, particularly if they happened to be municipal officers as 
well as central station managers and engineers. 
Now, it cannot be said that gas power has not been given 
a chance in this country for central station work. Many 
engineers have had extensive experience with various sizes of 
gas engines in private generating plants, some of fairly large 
siz, such as the Agricultural Hall, Islington, where—if we 
remember aright—there are some five 60-H.P. nominal gas 
engines driving direct current dynamos for lighting and 
power. The original stations at Belfast, Coatbridge, More- 
cambe, and Leyton excited great interest, and these gas 
engine plants were illustrated and described, and the descrip- 
tions read with eagerness as being an account of the last new 
and “coming ” thing. Bat what do we know has been the 
case? The “inconveniences,” to use a euphonious term, of gas 
power have led to the extensions, in each of those examples, 
being reversions to ordinary steam practice. Lastly and 
lately, the Corporation of King’s Lynn, a town of about 
19,000 inhabitants situated in the north-west corner of 
Norfolk, having engaged Prof. Henry.Robinson as consulting 
engineer, commenced supply in the autumn of last year with 
a gas-driven station containing some five engines of an 
aggregate of 400 1.4 Pp. The Corporation appointed last year 
as resident electrical engineer, Mr. John Pilling, whom we 
heard of in connection with heavy practical work as long ago 
as 1898, and who, we believe, has been since engaged for 


some time with the Bolton Oorporation. As the Lynn 
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works must be extended to meet the prospective demands, the 
question has arisen: are the original lines of design and 
type capable of improvement, or do they remain unmodified 
by experience since the opening of the works ? 
To this question Prof. Robinson, the consulting engineer 
for the original scheme, and Mr. Pilling, the resident engi- 
neer of the Corporation, give contrary and contradictory 
replies, The arguments on either side have apparently 
perplexed the local press, whose tone may be judged from the 
following, taken from a leading article :—‘Into the many 
details and counter-statements put forward in defence of his 
(Prof. Robingon’s) position we are unable to enter. They 
must be left to the judgment of our readers, so far as they 
feel competent to form one. Most of his arguments are of a 
technical character, and will not be very clearly understood 
by the general public.” The journalist, modest as he is 
(thereby showing his good sense), has not failed to grasp the 
difference in tone between Prof. Robinson’s references to Mr. 
Pilling and Mr. Pilling’s manner of dealing with Prof, 
Robinson’s report. It is putting it very mildly to say that 
“Mr. Pilling is made the subject of some not very courteous 
observations by Prof. Robinson,” for what such statements 
mean as “excursions are useful and desirable, provided 
that the Committee are accompanied by a competent tech- 
nical expert who is able to direct attention to the important 
points in the works,” &c., is obvious, when a line or so later 
appears: “I understand Mr. Pilling accompanied the Com- 
mittee,” and when the closing words of the report read: 
“Tt is amazing that people should presume to advise and 
influence you who show not only absolute ignorance of the 
subject, but also a most censurable faculty for misrepresent- 
ing matters of fact.” While opinions may differ as to who 
shows this “censurable faculty ” most highly developed, we 
must protest strongly against such phraseology from a 
professor and consulting engineer as applied to and about an 
officer appointed and retained as resident engineer by a Cor- 
poration. 

We may now look at some of the points raised. These are 
capital outlay, economy in fuel, in attendance and in repairs, 
and, finally, absence of nuisance. Prof. Robinson deals with 
the first point by insisting upon the capital cost of station and 
plant only being considered—as the mains are not affected 
by choice of prime mover. He then asserts that the total 
costs of the stations at Leyton and Lynn have been far below 
£96 per kilowatt. To prove this he compares figures derived 
by averaging the costs of 15 of the largest London direct- 
current stations ; and, further, by referring to his “ 1898 
rule,” as published in a pamphlet issued by him at that date, 
It is not quite obvious what all this has to do with the 
question, nor how a “rule” prepared in 1893 can be cited 
as valid argument against the contentions of one who 
perhaps refuses to admit that the “rule” is based on 
good and sound premises. Indeed the logic is like quoting 
authority to prove that such authority possesses jurisdiction 
—an error into which those having the slightest acquaint- 
ance with controversial methods are not likely to fall. Mr. 
Pilling replies briefly and to the point. He says the cost of 
the Lynn station is £98 per kilowatt, excluding mains and 
such plant. “This figure is higher than many steam 
stations including everything.” Perhaps so; but every- 
thing depends upon size and class of work and material put 
in, Again, on the question of extensions, while one cannot 
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readily agree with Mr. Pilling that where Lancashire 
boilers are used they, as a rule, have only a sufficient 
number under steam to cope with the work in hand, 
h> is quite correct in saying that in his cag 
a single boiler used for peak-of-the-load work only 
is a useful unit to put down together with two 
engines and dynamos, the latter respectively 120 and 
200 Kw. capacity. The obvious objections to numerous 
small units, extensive switchboard, large buildings, and what 
is perhaps the most objectionable item of all, rope-driving, 
all show that the extensions should now begin with steam 
plant, or the change will be still more difficult to make later, 
It is true that gas engizes are theoretically efficient heat 
engines compared with other prime movers, but that this 
particular view of efficiency is to be held to counterbalance 
the heavier repair bill they undoubtedly create, the noise and 
nuisance which accompany their working, indicates an 
academic frame of mind. 

Taking the whole matter, we must say it seems to 
ui that in this, as in other cases we could cite, the 
responsible manager and engineer of the undertaker 
has shown that he grasps the requirements as viewed 
from the business side and interests of his employers. The 
original works appear to have been thoroughly well designed 
and carried out, and there may have been—as appears to be 
the case—excellent groundr for starting off with gas plant, 
There is no reason, however, for perpetuating in extensions 
a system which loses its advantages as works of this par- 
ticular sort get larger, and we think the Corporation of 
Lynn have done well in passing the minutes of the Com- 
mittee without amendment. We have not taken up space 
to go item by item into the conflicting arguments, because 
no good purpose would be served ; we prefer rather to indi- 
cate the danger to the profession and its members, which we 
believe exists, when terms such as are quoted above are 
applied by one engineer to another engineer in the same 
service as himself, the public being quite unable to judge 
the merits of the case or “ to see fair play.” 


WE ga 
Cassier 
pipes. 
rivettec 
We are 
end of 
steam 
is mor 
on Am 
threads 
threads 
Englist 
+ inch. 
it does 
pipe en 
without 
the stea 
Varic 
flanges 
with th 
tight jo 
above t! 
implies 
} inch | 
possible 
flanges | 
bolt circ 
heads at 
it may | 
ag small 
The § 
to stand 
fig. 1. 








necessity 
can only 
The ord 
secured, 
reversed 
course, ri 
fig. 2, ax 
bolt circ’ 
holes, an 
areas in| 
flanges 8 
where n 
spread fl 
The sar 
between 
stand th 
bearers, 
The : 
boiler, so 
to its 
separator 
give a fiz 
flow, anc 
further ¢ 
deliver t] 
as the ]; 
follow hi 
steam pi 
and cst 


Carborundum.—The increased output of carborundum in 
1899 over 1898 is placed in the neighbourhood of 50,000 
lbs. Considering the active manner in which this 
industry has advanced, and the demand for the product, this 
is a substantial advance and demonstrates an increasing 
popularity of carborundum. The inside dimensions of the 
carborundum furnaces of to-day are 16 feet long, 64 feet 
wide and 5 feet deep. The raw material is piled 4 feet above 
the top of the furnace. One thousand electrical horse-power 
is applied to the furnace for 36 hours, during which time it 
is estimated that the furnace throws off no less than 7 tons 
of carbon monoxide gas. 





Artificial Graphite.—The manufacture of artificial 
graphite is one of the new industries that has gained & 
substantial foothold at Niagara Falls, where the Acheson 
Graphite Company has erected a factory, which it is about 
to enlarge in order that it may do all its work under the roof 
of the company, instead of in the plant of the Carborundum 
Company. The output in 1899 is said to have been nearly 
200,000 lbs. more than in 1898, but during 1900 this 
amount: will be very materially increased through the operas 
tion of the new plant of the Acheson Graphite Company. 
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SOME STEAM PIPE SUGGESTIONS. 





We gather from an article by Mr. W. H. Wakeman in 
Cassier’s Magazine one or two good suggestions about steam 
pipes. He prefers rivetted steel pipes with the flanges 
rivetted on; after this, lap-welded steel with screwed flanges. 
We are not surprised at his wish to make the joint on the 
end of the pipe instead of on the face of the flange, because 
steam is apt to leak through the screwed joint. This 
is more particularly an American fault. It is often seen 
on American pipes, and is probably due to the coarse 
threads used. Thus an American pipe has only eight 
threads per inch for all sizes above 2 inches diameter. 
English pipe has 11 threads to the inch on all sizes above 
‘inch. The difference appears worse on the pipe itself than 
it does on paper. The difficulty of making the joint on the 
pipe end is that of getting the joint ring correctly placed, 
without which the joint of the screwed pipe is exposed to 
the steam, and may leak, 

Various joint packings are used. For sound smooth face 
flanges we have known a simple ring of soft copper wire, 
with the ends crossed over each other, to give good and 
tight joints. With turned bolts and narrow faces raised 
above the rest of the flange no joint ring is needed. This 
implies expensive work, but it is durable. The faces are 
| inch wide. The face must be as near the bolt holes as 
possible, so that the screwing of the bolts may not spring the 
flanges too much. Ordinary flanges do not admit of small 
bolt circles, because the flange body is in the way of the bolt 
heads and nuts. If the flange is as thick as its body is long, 
it may look clumsy, but it allows of the bolts being put into 
as small a circle as will allow the nuts to clear the pipe body. 

The same effect is secured by putting bosses on the flanges 
to stand out as deep as the screwed body, as per sketch, 
fig. 1. For this purpose, however, we do not see any 








necessity for the complication of projecting bosses. The 
can only be used where flanges are of cast-iron or cast-steel, 
The ordinary flange admits of the same advantage being 
secured, namely, the small bolt circle, if it is screwed the 
reversed way upon the pipe end. The same long bolt is, of 
course, required, and there is a gap between the flanges, as in 
fig. 2, and the bolt lies close to the body of the flange. The 
bolt circle is thus reduced by fully the diameter of the bolt 
holes, and the facing of the flanges is reduced to the narrow 
areas in contact. There is really no reason why steam-pipe 
flanges should come together in the ordinary way, excepting 
where necessary for weight-carrying purposes, when wide- 
spread flanges give the bolts greater power to carry load. 
The same effect would be obtained by putting pieces 
between the flanges of fig. 2 on the upper side to with- 
stand the compression stresses where pipes are acting as 
bearers, 

The author favours placing a water separator in the 
boiler, so as to at once separate water and drop it back 
to its proper place. He also advocates a combined 
separator and steam dram near the engine, so as to 
give a final drying to the steam and permit of a steadier 
flow, and, therefore, smaller and less costly pipes. He 
further states that a separator in the exhaust pipe will 
deliver the exhaust steam to the condenser as clean and dry 
a8 the live steam, thus separating the oil. We need not 
follow him in his remarks upon the too obvious faults of 
steam pipes with depressed lengths below the general level 
and the danger of water hammer arising therefrom. With 


ordinary velocities of flow of steam the water in a pipe 
cannot flow the other way. Hence the demand that steam 
pipes should slope to the engine, otherwise it is apt to 
gather in the pipes and then move en masse to the engine 
and cause breakage. 

The boiler stop valve should also be at the head of the 
riser from the boiler branch, and the pipe should slope away 
from this valve. If the pipe rises from the valve, water 
collects above the valve and necessitates a drain pipe to that 
perennial nuisance the steam trap. If this fails to act the 





Fig. 2. 


riser gets full of water, and when the steam valve is opened 
the water is projected violently onward and breaks the first 
opposing surface. 

e do not agree that pipes should be carried on rollers. 
It is probable that when carried on simple brackets the 
friction checks vibration, but there ought to be rubbing 
pieces fixed on the pipes to preyent wear. 

The maximum expansion met with by the author is 1 inch 
in 50 feet, and this ought to be provided for by suitable 
bends or other appliances. There are one or two expansion 
joints that appear sound, but a good expansion joint is not 
common. Some we have seen are worse than useless, others 
are positively dangerous. 





CURRENT SPECIFICATIONS. 





IIIL—DUBLIN ELEOTRIO LIGHTING. 





SUMMARY. 


System. —Three-phase alternating current generating 
direct at 5,000 volts. 

Output of Engines.—Large sets. 1,650 1.H.P. as full load, 
and 1,800 1.H.P. as emergency load, with a maximum of 
2,000 1.4.P. when working condensing with 26 inches vacuum. 
Small sets. Half above outputs under similar conditions. 

Output of Alternators.—Large sets. 1,000 Kw. as full 
load, and 1,100 Kw. as emergency load for two hourr. Small 
sets. Half above outputs under similar conditions. 

Speed Specified.—Not to exceed 85 revolutions per minute 
for the large sets, and 95 revolutions per minute for small 
sets. 

Power Factor.—Alternators to be capable of working at 
above outputs at any power factor between unity and 0°8. 

Periodicity—At contractor’s option between 50 and 60 ~ 
per second. 

Time of Delivery.—Two 500-Kw. sets in 12 months from 
date of order, and two 1,000-Kw. sets in 15 months from 
date of order. 

Penalty for Late Delivery.—One-quarter per cent, of cons 
tract sum for first month, one-half per cent. for second month, 
three-quarters per cent. for third month, and J per cent. for 
fourth and subsequent months. 

Terms of Payment.—80 per cent. on contract value of 
work executed on site. 10 yer cent. three months after plant 
has been put in beneficial use. 10 per cent. six months later. 

Stipulations as to Wages paid to Workmen.—To be not 
less than minimum standard rate in Dublin district. 

Stipulations as to Removal of Foreman.—Satisfactory. 

Arbitration.—Provided for, with certain reservations 
mentioned below. 





In some respects this is one of the most interesting of 
recently issued specifications. It has been prepared by Mr. 
Robert Hammond who has taken the bold course of recom- 
mending a three-phase alternating current system for use in 
the City of Dublin for both lighting and power purposes. 
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Although there are several two-phase stations either working 
orin course of construction, this is, we believe, the first 
station in this country where a predominant lighting load 
will be supplied with three-phase currents, and regulation 
secured by the balancing of the load on the different phases. 

We understand that there were several reasons which had 
great weight with Mr. Hammond in deciding upon this 
system, one of the principal being the relative positions of 
the generating station and area of supply. It is proposed 
that the power house shall be situated at the Pigeon House 
Fort, a position on the harbour where good coal and water 
facilities are available, about three miles from the city and 
right outside the contemplated area of distribution. 

The present specification deals only with boilers and steam 
alternators. 

The boiler section asks for six Lancashire type 30 feet by 
8 feet 6 inches, and four water-tube boilers, each of the 
latter capable of evaporating 10,000 lbs. of water per hour. 

The generating units are four in number, two 1,000-Kw. 
and two of 500-Kw. size. Vertical type engines are specified, 
and alternative offers may be made for compound engines to 
work with steam at 150 lbs. per equare inch pressure and 
triple expansion engines with steam at 180 lbs. per square 
inch pressure. 

It should be noted that the steam consumptions per 
kilowatt-hour demanded are extremely low, 1/9 /bs. being 
specified for the 1,000-Kw. set if compound engine, and ?/ 
lbs. for the 500-Kw. set, while-if triple expansion engines are 
supplied, the figures are 17 lbs. per kilowatt-hour for the 
1,000-Kw. set, and 79 lbs. per kilowatt-hour for the 500-Kw. 
ret. On each figure a margin up and down of J 1d. per 
kilowatt-hour is allowed, and then a bonus or penalty of 
£500 per 1 1b. of steam variation is enforced. 

The drafting of the technical portions leaves little to be 
desired, and we do not doubt that all our leading plant 
manufacturers can comply with the requirements laid down. 
One wonders why, in specifying the delta winding for the 
alternators, Mr. Hammond has departed from the Conti- 
nental practice, which is almost invariably star system. 
We think, too, that in demanding plant capable of working 
at full output, with a power factor of 0°8, that Mr. Hammond 
is counting on a motor load which it will take years to obtain, 
jadging from the experience gained even in those towos and 
cities where special pains have been taken to develop this 
source of revenue. 

Dealing with the general conditions, we find in Clause 6 
a consideration for the tenderer, which is often conspicuous 
only by its absence. 

The clause reads :— 

The tenderer must submit with his tender the outline drawings 
enumerated in the section for which he is tendering, drawn to as larce 
a scale as is convenient. Detailed plans are not required at this stage, 
but if the tenderer wishes to call special attention to any details of 
construction, he is invited to submit a drawing of same with his 
tender. All drawings submitted by unsuccessful tenderers will be 
returned, if application be made to the engineer within 14 days of 
the announcement of the successful tenderer. 

The clauses ve arbitration are inconsistent, for we read in 
Clause 43 :— 

In case any dispute or difference shall arise between the Oorpora- 
tion or their engineer on their behalf and the contractor, either 
during the progress of the works, or until the final payment be made, 
or after the determination, abandonment, or breach of the contract, 
as to the reasonableness of any requirement of the engineer, or a8 to the 


dismissal of an employé of the contractor, or generally as to any ques- ° 


tion arising under this contract, then either party may forthwith give 
to the other notice in writing of existence of such dispute or differ- 
ence, and such dispute or difference sball be referred to arbitration. 

The award of the arbitrator shall be final and binding on the parties. 

Upon any or every such reference, the cost of and incidental to 
the reference and award respcctively shall be in the discretion of the 
arbitrator, who may determine the amount thereof, or direct the 
same to be taxed as between solicitor and client, or as between party 
and party, and shall direct by whom and to whom, and in what 
manner the same shall be borne and paid. This submission shall be 
deemed to be a submission to arbitration, within the meaning of the 
Arbitration Act, 1899. 

This latter date is, we think, a misprint for 1889. The 
wording of this clause is not of the happiest character, but 
it can be unreservedly accepted, if it be specified to include 
and override those parts of the general conditions where it is 
stated that the engineer's decision shall be final. This phrase 
occurs several times, for example, part of Clause 8 reads :— 


If during the execution of the contract any question or difference 
should arise as to the meaning of any dimensions, clause, word, 





sentence, or otherwise, in these general conditions or specification, or 
on the plans, sections or drawing referred to in or forming part of the 
contract, the engineer shall determine it, and his decision shall be final, 
and in Clause 12 referring to the expenses payable to the 
contractors in case the Corporation withdraw from the con- 
tract, the sentence occurs :— 


If the amount of such expenses ba disputed, the decision of the 
engineer shall be final. y 


Clause 14 states :— 


The contractor for each section will be held responsible for any 
mistake which may arise through the use of any drawings supplied 
by him, and for any costs, damages, or expenses which may be 
sustained or incurred by the Corporation, either from any such 
mistake or from any defect in the plans, sections, or drawings, and 
the decision of the engineer as to the amount of such costs, damages, and 
expenses shall be final. 

The same uncertainty—or perhap3 we had better say con- 
tradiction—in terms is apparent in Clause 28, which deals 
with the question of engineer’s supervision, and says :— 

All the works are to be carried out under the direction, control, 
and to the entire satisfaction in every respect of the engineer; but 
the contractor shall be responsible for the accuracy of his work, and 
no plea as to the acts, order, or general supervision of the engineer will 
be admitted in justification ot any errors of construction or fixing. 
The decision, in writing, of the engineer upon any matter as to which 
he is by these general conditions required or authorised to certify or 
decide, shall be final and binding upon the Corporation and upon the 
contractor. 

Provided always that nothing herein shall be deemed to authorise 
the engineer as between him aud the Corporation, to make any deviation 
from or alterations in the contract without the approval of the Electric 
Lighting Committee, conveyed under the hand of the town clerk or 
city engineer. 

We feel sure that any impartial reader will at once condemn 
the unfair character of a clause such as this. The unhappy 
contractor must obey the directions of the engineer and then 
accept all responsibility in a duly meek manner, foregoing all 
right either to plead his cause before an impartial tribunal, 
or even to remind the engineer that the mistakes are due to, 
errors in his own instructions. The Corporation are not at 
all desirous of placing themselves under the engineer's 
control ; so the last clause limits his powers as regards his 
relations with them while leaving them practically unlimited 
when dealing with the contractors, 

We hops that a strong protest will be made against the 
insertion in the final contract of any clause of this far- 
reaching and one-sided character. 

While finding much to condemn, there are also conditions 
which may well be copied, for instance, in Clause 67, dealing 
with date of completion, we find that the engineer may grant 
extensions of time if the works are delayed :— 

By reason of the supervision of the works under the direction of 
the engineer, or of 1 inclemency of the weather, or by reason of 
civil commotion, or general or local strikes or combinations of workmen, 
or in consequence of any Lond jide accident to machinery in the 
manufacturer’s premises, causing a delay in the supply of plant or 
materials to the contractor, or other cause beyond the reasonable co 
of the contractor. 

If aclaim of this character had been inserted and acted 
upon in the contracts made between public authorities and 
manufacturers during the past few years, many of the dis- 
putes which have caused far more worry than gain to all 
parties would have been avoided. The penalty clause is 80 
worded, that the value of plant delivered :and erected, and 
suitable for beneficial use, may be deducted from the total 
contract sum before the percentage assessment for penalties 
is made. This is fair and reasonable. 

Tenderers should note that it is optional for the purchaser 
to demand the stringent and exhaustive tests of the plant 
after erection specified, and that separate prices have to be 
allocated in the schedule of prices for this purpose, these 
sums being deducted from the total contract if these trials 
are dispensed with. 











LARGE GAS ENGINES FOR ELECTRIC 
POWER GENERATION. 





In an article by E. Meyer on large gas engines, appearing in 
a recent number of the Zeitschrift des Vereins Deutscher 
Ingenieure, a table of comparative results of steam and gas 
ower in generating electrical energy is published. The 
ollowing instances are selected from the table, the power 
developed at the steam and gas generating stations being 
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~~ approximately the same. The gas engines are driven by mechanically bya great number of the leading physicists, 
of the producer gas, but the type of producer is not specified. Itwill chemists, electricians and engineers, so that, at least, its 
nal, be seen, however, from the column dealing with the consump- rformances in practice are pretty well known, and some 
) the tion of fuel per Kw.-hour generated that the efficiency of the idea of its actions and reactions can be obtained from their 
con- generators is very much the same in each case :— reports, papers and books on the subject. 
f the Gas Powsr | 
- 7 4 4 : ei deca | ; Fuel per xw.-hour Total average 
Neuse of cecteigamamtiog, |" Mente eulidiea ttn |Tineteeiih]- — aanet teak, -| SMe et (meg oes 
plied | average throughout year. | year per Kw.-hour, 
y be | | ; "| Shillings. Lbs. | Pence. 
such Rothenburg ... 2Qof50up.each, | 1899 | Anthracite, | 25 333 | 057 
, and Coke. a 0:46 
» nd, Linden ... ss wwe | - 2 Of CO HP. each, 1897—1899 | Halfanthracite, (| 23 3 50 | 046 
| half coke. 
con- Landau ws es wwe |) LF CORP. | 1899 Anthracite. |. -@. |: 2°36 03 
leals 1 of 80 HP. | 5 eee | 
Weimar www wee | ZOF 100 HP. 1899 | Half anthracite, 96°: 2 60 0:38 
: 1 of 60 HP. half coke. OS | | 
trol, Zarich (centrale bergbahn) | 1 of 120 HP | Belgian anthracite | 31 |: 198 | 036 
; but 2 of 60 HP. (bonne espérance 
, sad 1 of 14 HP. | in Herstal). | 
an Electric tramways—Zarich | 3 of 125 HP. Ditto. 3) 223 036 
mich Steam engines. | Srzam Powasr. | | } 
ty or Zeickau . 3 ws | SOFLOOtOI5O HP | 1899 | One-third Bohemian | 11s. 81. 9°76 065 
n the | brown coal, two-thirde | ‘ 
Zwickau coal | | 
orise Koaigsberg ... 2 of 100 to 130 HP. | April, 1898 | English, Scotch, West- | 13 895 0°66 
ation 2of 200 to 250nP. to phalian and Silesian | | 
ctric 1 of 200 to 250 uP. | April, 1899 | coal | 
rk or lof l00tol25uP. | 
Since O:tober, 1898, | 
2 triple-expan. engines | | 
mn of 365 to 460 # P. have | | 
Py been erected. | 
ie Elberfeld ... ... ww. | SOF S00 HP. | 1898 =| Hardsteamcoal ...| 18 987 | om 
| 40f150 HP | | 
al wa 
nal. 
to. Other instances are given of steam plants with much larger The chief difficulty with the lead cells arises from their 
t at power unite, the total cost of fuel being lowest at Diisseldorf, great weight and high cost of maintenance, but during 
ers where three 400-H.P. and two 600-H,P. steam engines are in recent years some improvement has been made by most 
his use. The total cost for fuel is a trifle over }d. per Kw.-hour, battery makers by reducing these drawbacks to their more 
ited the coal used being a hard coal coming from the neighbour- — general employment. ; 
hood of Ruhr. Then they require very careful working to get high 
the Herr Meyer records some interesting experiments he was _— efficiency combined with durability. 
far- led to make owing to having received some inquiries Moat battery troubles arise from careless attendance, over- 


respecting the adaptability of large gas engines for driving 


discharging, standing idle partially charged, and never fully 
we y 


ons blowers. Hitherto, blowers of large size have been driven charged for long periods. ese and many other abuses are 
ing chiefly by steam power, the volume of air moved being practised on batteries, with the evil results which have 
ant regulated by altering the speed of the steam engine. Itis unfairly  pairgror? many people against their use. 

usually thought that the thermal efficiency. of a gas engine Several good batteries in the market cap, however, be used 


BERSEPFER teF3ce 


is greatly diminished when the speed is lowered to any extent 
from normal. This does not appear, however, to be borne 
out in practice. Herr Meyer carried onta number of trials,* 
from which it appeared that no increase of consumption of gas 
per horse-power-hour takes place when the speed was varied 

tween 250 revolutions per :ninute and 128 revolutions per 
minute, although the necessary cooling water per cubic foot 
of gas was appreciably increased. Ignition took place quite 
regularly, but the tendency was towards an earlier ignition 
as the speed was lowered, so that probably in cases where the 
speed was lowered very appreciably, some adjustment 
in the igniting arrangements would have to be made. Herr 
Meyer is of opinion that the transformation. of the energy 
of the gas into work in the cylinder of a gas engine is quite 


with great success when properly attended to and intelligently 
used for stationary purposes, thus showing that of late con- 
siderable improvements have been made. 

For stationary batteries the chief problems are to reduce 
first cost and maintenance, and raise the efficiency which, in 
any lead cells, cannot much exceed 85 per cent. 

We have always held that in many instances the storage 
cell could be used to a greater extent than it is in the dis- 
tribution of electrical energy. It is good erough now to 
occupy a much larger place than it did a few years ago, 
especially in small towns where the day load is next to 
nothing, and full load of short duration. We are aware that 
in nearly all small towns, continuous current plants have a 
battery, but in few cases do we find the storage anything like 


as certain, and almost as efficient, at a low speed as at the adequate to secure the greatest benefit. 
ser speed usually adopted, and he thinks that the adaptation of Bat the difficulties in the problems connected with stationary 
nt the gas engine for the direct driving of machines such as cells are as nothing compared with those of the portable or 
be blowers, which are regulated by increasing or reducing the _ traction cell. 
080 speed of rotation, is only a question of overcoming difficulties The portable cell is boxed up, and its condition cannot be 
als connected with the governing arrangements, and with the _readily observed; the user may know roughly what amount 


proper adjustment of weight in the fly-wheel. 





STORAGE BATTERY PROBLEMS. 


THEsE problems are many and their solution at present 


of energy he puts into it, but is usually hazy about what he 
takes out; they are subjected to vibrations and sudden over- 
discharges, in fact, to everything that is bad for the 
longevity of lead plates. 

The most strenuous endeavours have been, and are still 
being, made to produce battery plates of less weight and 
greater mechanical strength, but whether much real progress 
has resulted or not is difficult to ascertain. 


in impossible on an entirely satisfactory basis; nothing but the - ; ERS ARE 
Mes supbnrc aid cll a all proce and this hag, "36 chalty of ed nlf well known; thir ation i 
he been examined physically, chemically, electrically, and romise of any improvements arising in that direction. The 





* Zeitschrift des Vereins d, Ingenieure, 1899, p. 362, Table IT. 


improvements have all been made in the construction of 
E 
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the plates, by better arrangement of supports, by using 

supports other than lead, and by producing active materials 

_ in @ more porous condition, and in better contact with the 
conductors. 

Mr. E. J. Wade, A.I.E.E., has been considering the 
— in a paper read on the 22nd inst. before the 

nstitution of Electrical Engineers, but it does not bring 
before us anything new or in any way suggestive of im- 
provement. 

The insolubility of the active material is an essential 

- property which has been recognised from the first, also the 
property of high porosity, although these points stand out in 
the paper, as if they had hitherto been overlooked. 

A hint is thrown out that possibly an improved plate might 
be found in “the less studied and more obscure reactions 
into which the metals enter”; possibly, but we doubt if 
chemists at this date have left any of that description of 
“ reactions ” for aspiring inventors to worry over. There is 
not much obscurity in “the reactions into which metals 
enter,” and the whole of the elements have been ransacked 
already for a substitute for lead. 

Not being able to discover a better metal the aspiring 
inventor sometimes invents one, but hitherto the invented 
metal has had too many obscure reactions of its own. 

We believe the lead-sulphuric-acid cell is better under- 
stood among electricians and chemists than the paper gives 
them credit for; the general feeling in regard to the matter 
is that considering that all attempts to make radical 
changes in the active materials have been futile, the best 
thing to do is to make the best use possible of the only 
materials which have stood the test of time. 

The difference between the capacity theoretically obtain- 
able from 1 Ib. of active material, and that obtained in actual 
practice is still large enough to raise hopes of further 
improvements with lead cells. 

We notice a recent “improvement ” for the purpose of 
producing a plate of great porosity and yet of great strength 
1s claimed for a German inventor, who makes up the pastes 
of lead oxides with glycerine or oils, which on forming pro- 
duces a building medium to hold the materials firmly 
together ; it gives, we are informed, a capacity of 8 ampere- 
hours per lb. of plates on an eight hours’ rate 2°5 amperes 
—not a very great result, and the use of glycerine is old. 

The sort of papers and books on storage batteries really 
required are not forthcoming, but we have plenty and to 
spare of the kind given by Mr. Wade, discussing theories 
only, with a lot of possible and impossible chemical 
equations. 

There is not at present a single work on accumulators 
embodying the actual results of experience in constructing 
batteries and tabulating anything like rules or formule for 
calculatione. The practice of accumulator construction is 
not so well known as some would lead us to believe. 

It is also worthy of remark that while specifications 
for dynamos, motors, engines, &c., are exceedingly strict, and 
specify every detail and many stringent tests to ba applied, 
storage batteries are, as a rule, let off very easily both in 
specifying what is required and afterwards testi .g to find if 

e requirements have been fulfilled. Nor do we find much 
information regarding their actual performances and their 
actual cost of maintenance from experience at central supply 
stations. By-and-by, we have no doubt this important 
apparatus will receive the attention it deserves from practising 
electricians. 








REPORTS AND COUNTER REPORTS. 





[COMMUNICATED. } 


SomE reference was made last week to the use of gas engines 
in electric lighting works, and now the question has been 
raised in a somewhat acute form in the town of King’s 
Lynn, where for some time the municipal lighting system 
has depended upon gas motors. Originally the works were 
designed by Prof. H-nry Robinson, but acting presumably 
on the advice of the resident engineer, the Corporation prac- 
tically decided some time ago to employ steam plant for 
extensions, The report in which these recommendations 
were embodied has called forth a bitterly worded retort from 


Prof. Robinson, in which a somewhat reckless attack is made 
upon the resident engineer. The writer has no desire to repro- 
dace the terms which Prof. Robinson applies to Mr. Pilling, 
the resident engineer, but one cannot help noting the extreme 
lack of dignity which characterises the consulting engineer's 
report ; indeed, it would appear to have been written in the 
spirit of the second line of the couplet-— 
Thrice armed is he who hath his quarrel just, 
Bat four times he who gets his blow in fust. 

Prof, Robinson would appear to have striven hard to dis- 
cover in the Committee’s report statements which by implica- 
tion suggest that he has carried out schemes which have 
involved a waste of money. Included in the Committee's 
report is the remark that the capital outlay per unit of 
plant at Leyton is £192, or twice that of most stations, 
aud this is referred to as follows: “The obvious inference 
from these statements is that, owing to the adoption of gag 
plant at Leyton, the capital outlay was £96 per kilowatt in 
excess of what it would have been if steam plant had been 
used, and that, therefore, a sum of upwards of £20,000 was 
wasted in consequence of my advice having been followed, 
The farther inference is obvious also, namely, that a waste 
of nearly £15,000 has occurred at Leyton for the same 
reason.” It is claimed by Prof. Robinson that the total 
costs of the central stations at Leyton and Lyon have been 
far below £96 per kilowatt, and that the figure of £192 per 
kilowatt was arrived at by dividing the total capital outlay 
at Leyton, including an exceptionally extensive system of 
mains and also an extensive — of public lighting, by 
the number of kilowatts provided in dynamo power. The 
writer has always thought that to judge the cheapness or 
otherwise of a station by the price per kilowatt installed is 
more or less misleading, but as long as it is done the only fair 
comparison is to include mains, &c. ; indeed, Prof. Robinson 
himself is not proof against this, for in estimating 
the cost per kilowatt of plant installed in various London 
companies, he divides the total capital expenditure by the 
capacity of the plant. The statements of Prof. Robinson 
and the counter-statements of Mr. Pilling may disclose some 
interesting figures, but to most people they demonstrate very 
clearly that comparisons are always dangerous. At the same 
time it needs no more than half an eye to see that Prof. 
Robinson is pleading the cause of the gas engine, and the 
resident engineer is engaged in the advocacy of the steam 
engine. The controversy shows more than that, however; 
it suggests that differences of opinion between the consult- 
ing and the resident engineers are likely to arise at some 
time or other, and when they do they may develop into very 
serious quarrels, 

One need hardly say that differences of opinion are always 
permissible, but it is one of the most regrettable features of 
electrical engineering that these quarrels should be carried 
on in public. The lamentable occarrence at Sheffield is still 
fresh in the minds of most engineers; in this case the resi- 
dent engineer, a man of wide experience, and one who had 
brought the electric lighting of Sheffield into a highly effi- 
cient condition, became involved in a dispute, with the con- 
sulting engineer, also of wide experience, on the question 
of extensions. It is not n to concern oneself 
with the opinions held by either the consulting or the resi- 
dent engineer; sufficient that a most serious controversy 
arose, and presumably one result is that the latter has 


» resigned his position. There is likely to be a repetition of 


this, and to avoid such occurrences, municipal authorities 
ought to take some decisive course. If they employ a con- 
sulting engineer, the terme and period of his employment 
should be clearly understood ; whether the scheme which he 
carries out be good or bad, they ought not for a moment to 
permit any sort of public conflict to arise between him and 
the resident engineer. No one denies that it would be dif- 
ficult for a conscientious station engineer to remain quiet 
while a scheme was carried out which was in many ways & 
poor one; the point one wishes to urge is that there is not 
room for two masters. 

Municipalities are, of course, in a somewhat difficult posi- 
tion; for the of initiating an electric lighting 
scheme they have recourse to an expert, who advises the 
adoption of some particular system, and superintends its 
completion. It then becomes necessary to appoint an engi- 
neer to take charge of the Ph gp works; he may happen 
to be a very young man, with strong opinions of his own, 
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and he is probably convinced that the system has not been 
designed and carried out in accordance with his ideas. The 
consequence is that when extensions are to be carried out, 
he suggests radical alterations on the previous’ methods, 
and if the municipality place any trust in him they adopt his 
recommendations. It is only right and proper that an engi- 
neer who has to carry on the work sheuld be permitted to make 
suggestions for the future well-being of the system of which he 
is responsible for the management, and knowing, too, as he 
probably does, the special requirements of the neighbourhood, 
it would be absurd to ignore his views when it became 
necessary to enlarge the system. Bat if his opinions do not 
coincide with those of the consulting engineer, what happens 
then? Not always what happened at Lynn, fortunately. The 
fact of the matter is, after a station has been once designed 
and a resident engineer appointed, all future extensions should 
be carried out under his advice and supervision without any 
reference whatever to a consulting engineer. If a resident 
engineer cannot extend the works, what is the good of him ? 
He was certainly never appointed to keep machinery running 
and things clean ; a man at 30s. a week could do that. How- 
ever, the main thing for a municipality to keep before it is 
this: employ a consulting engineer to carry out extensions, or 
entrust the work to the resident engineer, but do not get a 
report from each. 

To return, however, to the particular case of Lynn. 
There is, of course, nothing to show that the Corporation 
of Lynn did ask for two reports. On the contrary, it would 
appear that the report of Mr. Pilling—the resident—called 
forth a gratuitous report from Prof. Robinson, for he was 
surely never paid to say that false and stupid statements had 
been made. 

If the statements made regarding the Leyton capital charges 
as quoted at Lynn are wrong, then so are the various technical 
papers. ‘There are one or two suggestions made by Prof. 
Robinson that are worth recording, because they throw a new 
light on the question of gas engines in public supply works. 
Apparently it is only where space is unlimited that gas 
engines should be employed, but many members of the pro- 
fession have always assumed that gas engines were specially 
adapted where space was limited. Prof. Robinson stated that 
as regards Belfast, he believes the fact is that the Corporation 
Gas Committee were afraid that the introduction of electric 
light would injure their department, and therefore induced 
the engineer to use their gas for working the electric light 
station. As far as is generally known, it was on the special 
recommendation of the engineer that Belfast used gas 
engines ; certainly the engineer in question would have been 
the last person in the world to have been influenced by a 
Gas Committee ; moreover, the high charge for gas was one 
reason which expedited the introduction of steam engines 
into the B:lfast lighting worke. 








THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 





At the meeting of the Institution of Electrical Engineers 
held on Thursday the 22nd inst., a paper by Mr. E. J. Wade 
on “ Storage Battery Problems,” was read. The paper dealt 
Principally with the chemical and physical charges produced 
in a secondary battery by charging and discharging, and was, 
said Dr, Armstrong in opening the discussion, a valuable 
paper on an important subject. Dr. Armstrong considered 
that Mr. Wade had stated his case with quite unusual clear- 
ness, and had put forward many logical arguments. That 
evening a new period in the treatment of problems 
offered by a secondary cell had opened, for the conventional 
method of explaining what took place on charging and dis- 
charging omitted to note that bly a great deal happened 
In between : electrolysis of lead salts was undoubtedly a com- 
plicated action, and one practically knew very little more 
than when Faraday left the subject, but enough is known to. 
be able to state that the action does not take place in the 
simple way it is so often assumed to do. One of the 


difficulties was that we did not know how the peroxide was - 


formed from the sulphate. Mr. Wade assumed that the 
substance contained both these constituents, but Dr. Arm- 


strong thonght that Mr. Wade did not help himself very 
much by assuming “normal ” and “abnormal” states. He 
ventured to think that the re was the latter part 
of the paper, where emphasis was laid on porosity and free 
diffasion of the acid. During the discharge the solution is 
depleted of acid, while the pores of the plate are loaded with 
strong acid on charging, and a free passage must be left 
for the acid. 

Prof. Ayrton did not think he was exaggerating if he said 
the paper — the by “ the site pet had had e 
many a long day, an su @ way was prepare 
to know more Shenk wil core - a better, ims alle. 
He commended the clearness of thought and lucidity of 
expression in the paper. He and Prof. Perry were engineers 
to the very first accumulator company that ever existed. In 
the paper it was stated that in the special instance of the 
cell whose paste was tested by Prof. Ayrton in 1890, the 
aoa treatment of the cell was exceptionally favourable, 

ut he thought he had impressed upon the world 10 years 
ago that the cell had been used in his laboratory for quite 
two years. Prof. Ayrton then drew attention to an interest- 
ing point, how and why it is that if a oell be never dis- 
charged below 1°8 volts it will survive, but if allowed to fall 
below this it will be ruined. In his earlier experiments 
he discharged and charged cells day after day and week after 
week and allowed the pressure to fall on discharge to 1°5 
volts. He found that it was raining the cells. Dr. Louis 
Duncan had arrived at the same result. Might this not 
explain the failure of the London E’ectrical Cab Com- 
pany? He understood that the E.P.S. Co. guaranteed the 
cells for a sum of 20 per cent, per annum upon the 
first cost. Bat as it was on condition that they were 
never allowed to go below 1°8 volts per cell, and as cab after 
cab returned to the depét run down below this, set after set 
of cells went outside the contract. It was commonly stated 


~ that a combination of cabmen had caused the Cab Company 


to go out of existence; it may, perhaps, have been due to 
accumulators and not cabmen ; in any case, the Cab Company 
had ceased to exist. It meant ruin to cells and ruin to the 
company to discharge cells too low, and cabmen should have 
been told “on pain of your life, come home when you find 
the pressure down to 1°8 volts,” means, such as indicators 
on the splashboard, being given the men so that they might 
know exactly what they were doing. To go to another 
point, the usual discharge curve of a cell shows a sudden 


. drop, then an almost level portion, and then a gradual fall 


again. If, however, a cell be left ineulated after charging, 
the first portion of the curve does not exist at all, but the 
pressure on commencement of discharging slightly rises, and 
then the curve fits in with that obtained on immediate dis- 
charge after charge. Coming to something still more impor- 
tant, cells were usually charged with constant current, but 
more energy could be got in and gassing avoided by charging 
at constant potential. Prof. Ayrton referred to a paper read 
at the British Association, giving full results of experiments 
on this point. 

Mr. W. Hibbert gave a highly technical but extremely 
interesting account of some of the early work of Gladstone 
and Tribe, with much of which he was connected. Dr. 
Armstrong rightly said the logic of the paper was correct, but 
the bases were not right. Mr. Hibbert referred to experi- 
menters who had prepared lead chemically, and compared the 
prodact with. electrolytically prepared lead; also he men- 
tioned Dr. Shield’s tests of the he aya resistance of peroxide 
of lead, in one case electrolytically formed and in the other 
chemically, and the results came out with very small 





* Proof of "paper p. 33, paragraph commencing “ Unfortunately 
there is other most troublesome Sakina, &e.” 

aleue papers by Prof. Ayrton and others, summer and Christmas 
of 1890. 

Prof. Ayrton has been enough to draw our attention to the 
exact point ea ak ae arg og oer He says that he 
perhaps did not make it quite clear that not only wasa larger amount 
of energy put into the Tudor cell at each charge at constant potential 
than at cach charge at constant carrent, but that a larger quantity 
of energy was given out in each of the discharges following a 
charge at constant potential than in each of the 


discharges 
- following a charge at constant current, and he gives the following 


figures as illustrative :— 
. Watt-hours. 
, Charge at t in, Given out. 
Constant current ... Cae ee wo. 123 
Constant potential... .,, 231°2.,, .. 163 
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differences. Again, lead deposited by zinc from an aqueous 
solution of the acetate (the lead-tree) was as good as samples 
otherwise produced, therefore the lead could not be in an 
allotropic condition. “You should remember what hes 
already been found ont.” Farther,on p. 84 of the paper in 
proof, it is stated that “Folly charged active materials 
maintain their normal condition with considerable tenacity, 
but it is quite possible that the very gradual loss of capacity 
so often experienced by negative electrodes, and for which 
no satisfactory explanation has yet been offered, may be due 
to a change of molecular structure.” Prof. Ayrton’s 1891 
per gives an explanation: as cells are allowed to stand 
ydrogen gas is evolved by chemical action. Mr. Swinburne 
observed the same thing two or three years previously. A 
sentence in Gladstone and Hibbert’s forming an addendum 
to Prof. Ayrton’s paper “ On the Cause of Change of E.M.F. 
in Secondary Batteries,” might be read as a paraphrase of 
one in Mr. Wade’s paper. 

Mr. G. H. Robertson regretted he had not attended with 
the intention of speaking. Mr. Addenbrooke referred to 
some commercial and technical questions connected with the 
use of secondary cells, and forecasted the possibility of pro- 
ducing charging current for cells at 4d. per unit. Through 
the intervention of the chairman the remainder of Mr. 
Addenbrooke’s argument was consigned to the Journal. 

Mr. G. C. Allingham gave another hypothesis to account 
for the actions which occur in a battery. His remarks were 
well thought out, and should be looked for in the Journal, 
but do not admit of being usefully abstracted. 

Mr. W. R. Cooper wanted to know if all these complica- 
tions were really necessary? He proceeded to disagree with 
Mr. Hibbert, and to cross-examine the author as to state- 
ments made on sundry pages of his paper. 

Mr. Swinburne thought Mr. Wade went over a good deal 
that was eight or ten years old without giving any new 
matter. There were, of course, several things which 
obscured results. Sulphate of lead was a non-conductor. 
In a battery, the chief chemical action was the formation of 
water, but water was so cheap that this vital part of the 
equation was apt to be overlooked. The question of contact 
was important; there is difficulty in obtaining contact 
owing to sulphate ; a plate naturally tended to go down to 
sulphate, and that then insulated it. There was a rapid 
change when the percentage of non-conducting material in a 
mixture roseto 15 per cent. He had noticed this in connection 
with heaters and Nernst’s lamps. He urged that when you 
had a very simple explanation you should see whether it did 
not fit the facts, before looking for a more complicated ex- 
planation. At this point the meeting was adjourned, and the 
further discussion and Mr. Wade’s reply will be taken on 
Thursday, April 5th, before a paper by Mr. Grove on the 
applications of electricity in connection with warlike opera- 
tions, &c. 








THE BABCOCK AND WILCOX CHAIN GRATE 
STOKER AND STEAM SUPERHEATER. 





WE have several times lately had occasion to refer to these 
devices in connection with electricity works, but up to the 


ay we have not described them in detail; as they are’ 


h in use at the Greenock electricity works, which we 
describe this week, we take advantage of the opportunity to 
give a short account of them. 

The chain grate is shown to advantage in our illustration 
on page 533, from which it will be seen that the coal falls 
from the hopper on to the travelling endless chain grate, the 
depth of the fires being regulated by the height of the fire- 
door. A fire-brick arch, 9 inches thick, by 3 feet 8 inches 
long, is thrown over the grate, forming a combustion 
chamber, and protecting the “green” gases from the 
cooling action of the tubes. This is a feature which we 
have often advocated, and which Mr. Crompton recommended 
in his Institution paper on cheap fuels laet year. The feed 
of the coal is so slow that the quantity of gas evolved from the 
fresh fuel coming under the front end of the arch has time 
to complete its combustion by the radiated heat from the 
further end of the arch before coming into contact with the 
boiler surface ; thus the fuel is coked, and is gradually con- 


sumed as it travels the length of the grate, falling over the 
bridge at the back into the clinker pit, the dumping plate of 
which is opened, at sach intervals as may be required, from 
the front of the boiler by the handle shown in our view. 

The speed of travel of the grate is regulated by a ratchet 
and pawl attachment on the driving worm, which latter gears 
into a worm wheel, on the shaft of which are drams which 
revolve the grate. The depth of the fire, as above mentioned, 
can also be regulated at will, and thus the machine can be in 
a moment adjusted to any kind of fuel at any rate of com- 
bustion. 

The stoker can be driven by an overhead or underground 
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shaft, and can be operated by hand by a crank placed on the 
end of the worm shaft, if the motive power should fail. It 
can also be worked as a stationary grate, as the fire door, 
which is made in halves, can be opened just the same as the 
fire doors of an ordinary hand-firing furnace. 

The short fire bars receive a wavy motion in passing over 
the guide rollers, which is highly effective in breaking up the 
clinkers. The undue admission of air at the back end of the ‘ 
grate is prevented by the dumping plate, and there being no 
necessity to touch the fire with firing tools in ordinary 
working, the fire doors rarely require to be opened. 





ARRANGEMENT OF OHAIN Grate STOKER 


We understand that Messrs. Babcock & Wilcox first com- 
menced to construct this stoker some 15 years ago, but it is 
only recently that they have made arrangements to manu- 
facture it on a large scale. It is in constant use on the 
boilers supplying the steam for the requirements of their 
works, in a considerable number of other factories, and 
its durability is so great that in many instances practically 
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no repairs have been required for over 10 years. It is 
interesting to note that this stoker embodies practically all 
the features sketched out by Mr. Crompton in the paper 
above a including the ramagee tren at = 
front of the grate, which is almost indi e when 
bituminous phe = used, 


The superheater patented by the same firm is shown on 
the drawings herewith. It consists of a number of U 
tubes, connected at both ends with manifolds, the upper one 
of which receives saturated steam from an anti-priming pipe 
in the steam space, while the lower is connected by curved 
pipes with the stop valve mounted on the top of the drum. 
The tubes are fixed in the manifolds _—— and bell- 
mouthed joints, and are left free at the ; the manifolds 
are not rigidly connected together, so that the whole arrange- 
ment can expand and contract without setting up strains. 
The superheater is fixed in such a — that, while 
it does not receive the direct action of the fire, the gases are 
sufficiently hot to ensure a superheat of 100° to 150° F. 
being obtained. As the tubes might be overheated 
while steam was being raised, provision is made for flooding 
them with water from the lon whenever steam is not 











Enp View oF SuPERHEATER.” 


passing through them; the superheater then forms part of 
the ordinary heating surface of the boiler. Before opening 
the superheater stop valve, care must be taken to drain the 
tubes ; otherwise large quantities of water would be pro- 
pelled into the steam pipes, probably entailing serious con- 
sequences—especially if the boiler is being coupled with 
others already at work. To guard against this danger, a 
warning plate is fixed on the handwheel of the stop-valve ; 
this, however, seems to us to be insufficient, as in a case of 
emergency, even a careful attendant is apt to get flurried. 
We should like to see an interlocking arrangement adopted, 
which would render it impossible to open the stop valve 
before draining the superheater. 

As the water in the drum is usually free from impurities, 
having been previously heated to the temperature of the 
steam, there is little chance of the superheater tubes becoming 
incrosted to any appreciable extent, while they are easy of 
access for inspection. The use of superheated steam, or a 
mixture of — and saturated steam, is becoming very 
common in electricity works, and it is highly satisfactory to 
find that boiler makers are beginning to look upon super- 
heaters as an éveryday feature of their business. 





CAUSE AND EFFECT. 





Ix a letter widely circulated in the press, the Eastern Ex- 
tension, &c., Telegraph Company detail the terms of the 
agreement which they are anxious to make with the Govern- 
ments of the Australian Colonies, and which they apparently 
hope may cause the crippling, if not the abandonment of the 
Pacific cable scheme. The terms of the arrangement sre set 
forth in the following letter :-— 





OaPg-AUSTRALIAN CABLE. 
To the Editor of the “ Standard.” 

Str,—As there appears to be much misconception in Parliament, 
aud elsewhere, as to the exact nature and extent of the arrangement 
about to be entered into by the Governments of New South Wales, 
Victoria, South Australia, Western Australia, and Tasmania with the 
Eastern Extension ph Company, my directors would feel 
obliged if you would be good enough to give publicity tothe following 
statement. The arrangement is— 

1, For the company, in conjunction with the Eastern Telegraph 
Company, —— at their own cost—estimated at about one 
million and three-quarters—direct cable communication between 
South Africa and Adelaide, which, with the third route recently 
established between Great Britain and the Cape, would give Australia 
an alternative communication tothe exirting route vid India, Egypt, 
and the Mediterranean. 

2. To at once reduce the existing tariff between Great Britain and 
the sontractiog Colonies (varying from 4s. 94. to 5s. 1d. per word) to 
a uniform rate of 43., with proportionate reductions for Government 
and Press telegrams; and, as the traffic responds to the reductions, to 
farther lower the tariff on a sliding scale down to 2s. 6d. per word. 

3. Oa the laying of the Cape-Australian cable to reduce the tariff 
bstween Australia and South Africa from 7s. 1d. to 2s. 6d. per word. 

In return, the E wtern Extension Company only require the right 
of direct dealing with the public in the capitals of Australasia when 
the prc posed G.vernment Pacific, or other ee cable, is laid. 
po rag ry ee been Poa in Great a tor only by 

sh, but by foreign telegraph companies—and is recognised in 
Canada, South Africa, and elsewhere. 
I am, Sir, your obedient servant, 
F. E. Hzssp, Manager. 
Winchester House, 50, Old Broad Street, 
London, E.0., March 14th, 


We have frequently shown that the effect of any such 
agreement would be to enable this company to determine the 
cable route by which any telegram sented in to them with- 
out express instructions as to route should be transmitted ; as 
the majority of telegrams are handed in without instruc- 
tions as to route, it is easy to see that in the offices the com- 
pany wishes to establish these would be marked, and quite 
fairly so, “vid Eastern.” The Pacific route, with its 
Government collecting offices, would be at a disadvantage, 
It was sbown in the evidence before the Telephone Committee 
that the Government could not compete on equal terms with 
the Telephone Company, as the latter was at liberty to 
canvass by its agents, and to offer special privileges to its 
customers, while the Government could not take such action. 
It is worthy of notice that the first reduction proffered to 
the Australian Governments by the Eastern Extension, <c., 
Company is to bring the rate down to 4s. per word, but 
the choice of this figure makes any further reduction on 
the promised “sliding scale” a rather remote contingency. 
This is proved by the evidence given by the chairman of the 
company before the Pacific Cable Committee. There, when 
referring to the existing tariff to Au-tralia, the Marquis of 
Tweeddale said :—“ It was reduced on May Ist, 1891, from 
9a. 4d. to 4s,, under an arrangement by which certain of the 
Australasian Governments agreed to make up to the asso- 
ciated companies one-half of any loss arising from the reduc- 
tion. This loss, however, proved to be much greater than 
the Governments anticipated, and they insisted on the tariff 
being raised in order to diminish such loss. The tariff was, 
therefore, increased to 4s, 9d. on May 1st, 1893.” 

As farther showing the effect of the proposed agreement, 
we reprint a letter and report from the Postmaster-General 
of Queensland, which has come opportunely to hand :— 


Post and Telegraph Department, Brisbane, 
February 1st, 1900 

818,—1 have the honour to draw your attention to the action now 
being taken by the Hastern Extension Telegraph Oompany with a 
view of inducing the Australasian colonies to make a fresh agree- 
ment with them, and to point out that the acceptance of a new agree- 
ment on the terms proposed would have the effect of indefinitely 
my. the construction of an all-British cable vid Vancouver, 
wi Aoutling (6 ter peaeiid «2h th 

° to the p  compsny to open their own 
offices for the collecting and distribu of messages in the colonies 
would give the company power to e their own terms with the 
general public by privately canvassing for business, offering discounts 
or rebates below the recognised tariff, and thus enable them to prac- 
tically control the greater part of the traffic. 

2. As the tariff for the Pacific cable would be arranged by the 
board in London, and no alteration therein could be made without 
the sanction of that board, all the parties to the Pacific cable would 
suffer great loss in competing for traffic with the company. 

3. And under these circumstances it is extremely probable that 
the Imperial Government and Canada would withdraw from the 


compact. 
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Herewith I beg to hand you, for your information, ge di a report 
furnished by this. department on the subject, and a leading 
article which appeared in the Brisbane Courier of yesterday morning. 
I have the honour to be, Sir, 
Your obedient servant. 
James G. Drake, Postmaster-General. 





Report ve Proposat oF tHe H.E. Compan¢ TO Lay a OaBLE 
BETWEEN TH® CaPB AND AUSTRALIA. 


From the Sydney Morning Herald of the 9th inst. it appears. that 
the Oonference of tne P s'mastere-General, of Victoria and New 
South Wales, jast held in Sydney, bas resulted “in a general agree- 
ment being arrived at that the Governments of the two Colonies 
represented would recognise the proposed Cape cable upon the con- 
dition that no ‘cutting rates’ were adopted as against the Pacific 
cable,” and it is farther stated that ‘an anewer to a cable message 
despatched to England in the matter, and stating the result of the 
Conference, is now being awaited by all parties interested.” 

The proposal re the Oape cable, as given by Mr. J. E. Squier, acting 
manager for the EE A. and O.T. Company in Australasia is:—" The 
company will entirely waive renewal of subsidy aod guarantee against 
competition, and in addition to providing a-cable from the Oape all 
the way to Glenelg, vid Perth, will at once reduce tariff to 4s. for the 
whole «f Australia, and make further reductions on a sliding scale as 
traffic increases,” until the redaction reaches 2s. 6d. per word in 1903. 
“Io xr turn for the above the c »mpauy would only require the same 
privilege in Perth, Adelaide, and Melbourne, as they have hitherto 
enjoyed in Great Britain, of directly distributing and collecting their 
inter» ational telegrams to and from the public.” T:e Governments 
of Western Australia and South Australia have notified their accept- 
ance of the company’s proposal, 

“ With this right being conceded the company had no fear of the 
competition of the Pacific cable, which would, of course, be under 
Government control.” The result of such a concession would be to 
enable the company to make contracts with the chief cable users 
that would enable them to monopolise the large bulk of the business 
for a number of years. 

When asked in the Victorian Assembly in August last what action 
the Victorian Government proposed taking, Mr. Daffy said, ‘ No 
reply could be given until the matter had been considered by the 
Colonies. It must, however, be considered in relation to the effect 
it may have on the Pacific cable.” 

Now, apparently, without consulting either this Colony or New 
Zealand, both of which are included in the Australian compact for 
the Pacific cable on precisely equal terms and responsibilities with 
Victoria and New South Wales, the Postmasters-General of the two 
latter Oolonies meet in secret conclave and dispatch a cable message 
‘to England intimating that they ‘would recognise the proposed 
Oape cable upon the condition that no ‘cutting rates’ were adopted 

43 against the Pacific cable.” 

Mr. J. S. Larke, in bis letter to the Premier of this Colony dated 
4th instant, says: “It the concession is granted and the Hastern 
Extension Company secured the monopoly of the business, the share 
of the !oas of Canada in working the Pacific cable would be £30,000 
per annum—a sum which, I venture to say, its people would not care 
to undertake, and it is questionable if the Imperial Government would 

‘do so either, judging from the fact that it fixed its responsibility 
some time ago at a maximum of £20,000. This would put an end to 
the Pacific cable.” 

If the action of the Postmasters-General of Victoria and New South 
Wales is endorsed by their respective Governments—and presumably 
it is, or the cablegram would not have been sent to England—it 
should call forth the strongest protest from the other Australasian 
guarantors to the Pacific scheme, as it is antagonistic to the objects 
sought to be obtained by the promoters of that cable from the first 
Occasion on which the scheme was suggested, and all through the 
various conferences and meetings which have been held from time to 
time to bring it about—this was a reduction in the excessive rates 
charged, and the breaking down of a gigantic and unscrupulous 
mon poly. Latterly added to this has been the idea of an all-British 
cable, but the main reason given for years was the reduction in the 
rates. All attempts to effect the latter hitherto have been met with 
extortionate demands for subsidies and guarantees, and it has only 
been the prospect of a competing cable that has brought the 


monopolistic company to make their present offer to lay a 


cable from the COape to Australia without subsidy or 
guarantee, but with the right to establish their own receiving 
and distributing centres throughout the Colonies, which, how- 
wver, is equivalent to a very heavy subsidy. Some two years ago the 
chairman of the company at one of its half-yearly meetings stated 
that the establishment of cable communication by the Pacific as 
proposed would mean a loss to the company of £250,000 per annum, 
and therefore he could assure the shareholders that no stone would 
be left unturned to prevent a Pacific cable being laid. Every effort 
has therefore been tried to obstruct the scheme toroughont, whilst the 
negotiations were being considered, and this last attempt is for no 
other purpose. The plausible « fier pow made, whilst appearing to be 
very liberal in foregoing any demand for subsidy or guarantee, would, 
if accepted, be the death-blow to the Pacific echeme. By the 
enormous subsidies the EE A. and C.T. Company has received, 
which are stated by the ExzcratoaL Review of July 7th last,* to 





*Twis quotation is not qaite correct. Ino the article referred to 
we spoke of the “ Hastern group,” in which the Eastern Extension, 
&c, Company, is included and went on as follows:—" This group, 
inc. udirg other companies in which they them+elves are largely 
interested, bas received in subsidies and from guarantees, a total 
sum very largely exceeding £3,000,000, the greater portion of which 


” decision of the Premiers of the interested colonies. 


largely exceed a total of £3,000,000, it has accumulated a reserve 
which places it in a position to work at a heavy loss, if need be, to 
compete with the Pacific cable. In this way it might hope to 
weary the Governments interested in working the cable under heavy 
losses. It may, however, be pointed out that this line of opposition 
has not been overlooked in the past, and in advocating .the Pacific 
route it has from time to time been shown that the Governments in 
working the line could as well afford to send messages free of charge 
as continue to pay exorbitant subsidies to a monopolistic company, 
A review of the action of the company can lead to no other conclusion 
than that its object is to charge the highest possible rates with the 
view to the payment of big dividends. For example, whilst the 
rate from Queensland to England is 5s. 1d. per word, the same 
charge is made per word between Queensland and India. For some 
time India has been asking for a redaced rate, but is still met with a 
demand for a subsidy or a guarantee to make up the loss sustai 

and with a characteristic duplicity it has been stated that the 
-reduced rate given to Australian messages was made on the guarantee 
of £32,400 by the Australian Governments. This is not correct. The 


£32,400 was not a guarantee, but a subsidy for the laying of the ao. 


called duplicate cable, and a guarantee of a certain fixed revenue had 
also to be given to secure the present rates. That such a statement 
should have been made by the chairman of the company shows clearly 
how the company presume on the ignorance of the public. 

In the communication above referred to, made by the acting 
manager of tbe company, and which appears in full in the Sydney 
Morning Herald of August 29th, a number of cases are cited whera 
the privil ga of having their own distribating and receiving offices 
have been given to cable companies, but they do not appear to be 
equally applicable to Australia. We have to deal with three large 
companies bunched into one, who form a gigantic monopoly, and to 
break down this gigantic monopoly the various Governments con- 
cerned have combined to lay and work their own cable in the 
interests of the people governed. 

The company urge that this is an interference with private enter. 
prise; but if so, it has only been brought about by an unscrupulous 
monopoly, and it is contended that it is the fanction of a Government, 
st in young countries such as Australia, to protect the 
nterests of its own people, and to foster and encourage trade in every 
legitimate way possible. 

It is to be regretted that the vexatious delays {which have taken 
place have afforded the company so many opportunities for the 
exercise of its insidious influence on the Governments, the Press, and 
the public. Early in 1895, and soon after the Oitawa Oonference, 
Queensland was urged to undertake the laying of the cable on her 
own responsibility. Had she done so the work could have been 
carried out at little more than half the estimated ‘cost of the cable 
now, and most of the difficulties which have taken place would have 
been solved. 

In view of all the circumstances, the Queensland Government 
should strenaously protest against the proposed iconcession for col- 
lecting and distributing cablegrams. 

Post and Telegraph Department, Brisbane, 

October 12th, 1899. 





Tum ComprtTina OaBLES. 
(From the Brisbane Courier, January 31st, 1900). 


Oar telegrams from Sydney this morning do not throw much light 
upon the prospects of the Pacific cable. The- Eastern poe 
Company, however, refuses to entertain the qualifications to its pro- 
posals laid down at the Premiers’ Conference, and is ap 
standing out for concessions as though master of the situation. It 
as well, under the circumstances, to see where we stand in this 
business. Are we to haye a State-owned cable to Australia? Or are 
we to remain at the mercy of a private monopolist? Is becomes 
clearer every day that thie is the question these Colonies are now 
called to settle. _ If the laying of the Pacific State cable were & 
matter of certainty, if might be open to us to consider the ad 
ness of adding to our facilities by accepting the offer of a private 
company to lay a cable from Oape Oolony. Ia that case the only 
question would be whether, seeing we were part owners, it were wise 
to divert traffic from the Pacific cables But in ow of fact the 
Pacific cable is not yet a matter of certainty; and in farther point 
of fact the Eastern Extension Company make the offers they do 
because the Pacific scheme is not a certainty, and in the hope that 
through the acceptance of their offers it may pass into the limbo of 
abortions. According to cable of yesterday, Mr. Chamberlain still 
s the construction of the Pacific cable as de ton the 
by interested 
colonies is meant the entire colonies of Australasia, the position is 
already serious, since three of them— West Australia, South Australia, 
and latterly New South Wales through Mr. Lyne—have signified 
acceptance of the Eastern Company’s offers. If the colonies ou 
to contribute to the Pacific cable are alone meant, we have thus far 
only New South Wales as a weak point. New Zealand, Victoris 
and Queensland, are now strenuously backing up Oanada in their 
opposition to the Eastern Company’s offers, and in their representa- 


“tion that these offers are really meant to put an end to the Pacific 


project, 
That this would be the effect of the acceptance of the company’s 
offers—that, in other words, the question is not the possession of ‘the 





has been paid to them by the Governments of England, Oape Oolony, 
and Australasia.” We may say that out of the above Jargesse, the 
share of the Eastern Extension, Australasia and China Telegraph 
Company, comes to considerably over £1,000,000, and that this 
company has paid away £1,500,000 out of revenue for repairs and 
renewals of its cables.—Eps. Exo. Ruy. 
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two cables, but the loss of the independent Pacific line through 
acceptance of a continued monopoly—is apparent from the circum- 
stances and from the offers of the company themselves. The company 
have built up an enormous reserve fund out of past privileges, and 
are perfectly prepared to spend money largely in the reten- 
tion of their monopoly. That is their conspicuous motive 
in the offered reduction of rates, which has not been offered 
where, a8 in India, their monopoly is not threatened, and 
which would never have been offered here but as a block 
to competition. In a Queensland departmental report of 
October last, extracts from which appear in another column, 
after referring to the rates proposed by the company—4s. per word, 
and a reduction to 2s. 6d. as traffic increases—and to the condition of 
direct access to the public, these words are quoted :—" With this 
right being conceded, the company had no fear of the competition of 
the Pacific cable, which would, of course, be under Government con- 
trol.” This is significant language. The State cable would have 
hard and fast rates; the company would cut belowthem. When the 
Postmasters-General of Victoria and New South Wales agreed in 
October that they could support the company’s scheme if no “ cutting 
rates” were adopted, they were out of court. The company were, in 
fact, offering to cut rates. But the special right which delivers the 
company from “fear of competition” is that of direct access to the 
public. The report just referred to says:—“The result of such a 
concession would bs to enable the company to make contracts with 
the cbief cable users, which would enable them to monopolise the large 
bulk of the business for a number of years.” 

Now, what to common sense is the result, on a State scheme not yet 
absolutely decided, of this prospect of cut rates anda retained mono- 
poly? It becomes altogether too costly, and has to be abandoned. 
Thus, Mr. J. 8. Larke, writing to the Queensland Premier on behalf 
of Canada in October, says:—" If the concession is granted, and the 
Eastern Extension Company secured the monopoly of the business, 
the share of the loss of in working the Pacific cable would 
be £30,000 per annum—a sum which I venture to say its people 
would not care to undertake, and it is questionable if the Im 
Government would do so either, judging from the fact that it fixed 
its responsibility some time ago at a maximum of £20,000. This 
would put an end to the Pacific cable.” Which is the end and aim 
of the whole proceedings. Those who make a comparison of expense 
favourable to the Eastern Oompany’s scheme neglect to observe that 
it is the acceptance of this scheme which puts the Pacific cable out 
of the question on score of expense. 

But now suppose the Pacific cable blocked, and the Eastern and 
allied companies once more masters of the situation—as they will if 
their scheme is accepted—what then about the cost? They give no 
definite promise beyond the reduction to 4s. a word; they can make 
their own terme about the increase of traffic; iand they can make 
their own terms in their private arrangements with their principal 
customers. Are their services likely to be less costly to the Colonies 
than a cable which for the first time breaks the monopoly, and which 
is ran purely in the public interest? We invite Queenslanders to 
reflect on their experience of large private monopolies. Would any 
of us be willing at this moment to have the Post Office in the hands 
of a single company which could make what terms it pleased? It it 
were 8 question of taking the Post Office out of the hands of a private 
monopolist, who had burdened his helpless customers with heavy rates 
in past years, would we be cajoled by offers to reduce the rates in 
fear of the possible loss of a lucrative business, or would we sit easy 
under the condition that the old monopolistic company should still 
make its own terms with its customers? Why should we, with 
world-wide acceptance of State control of the Post Office, prefer the 
continuance of a private monopoly to State control of our ocean 
telegraphy ? Why should we carry longer on our shoulders this old 
man of the sea, who in fear of being unseated promises to sit so 
much more easily upon us, when, in we can use our hands 
instead of his? Other pressing reasons for the change we cannot 
stay to notice here. But we hold it a to common sense that 
if ever there was a case in which State action is to be preferred to 
the action of a money-making company, it is the present case of 
Australasia in relation to ocean telegraphy. 








THE REVOCATION OF A SPEOIAL ORDER. 


Tax circumstances under which the Board of Trade may revoke a 
special order can be gathered from certain sections of the Electric 
—— (Clauses) Act, 1899 (62 and 63 Vict.,c. 19). They are as 
Ollows :— 

1. If the undertakers purchase cr acquire the undertaking of any 
company enpplying energy unless they are authorised by Parliament 
todo so. [Section 3.] 

2. It they lay down lines or works beyond the area of supply 
Trtseny ; by the authority of Parliament or by license. 

ection 

3 If the undertakers fail to show that they are in a position to 
fully and efficiently d the duties imposed on them by the 
order, [Section 5 (1) and (3).] - 

4. If toe undertagers fail to deposit or secure such sum of mone 
48 may ba fixed by the special order. [Section 5 (2) and @) J 

5. If the undertakers fail to lay down distributing in ac- 
cordance with the provisions of the order within the periods 
prescribed in that Pebalf. In this case'the Board of Trade may suffer 
the order to remain in force as to part and revoke it as to the rest of 
the area in question. [Section 23. ] 

6. Where a local authority are not the undertakers, if the Board of 





Trade have reason to believe that the undertakers have made default 
in supplying energy or executing works, and that the same is due to 
insolvency. Here again the order may be revoked as to part only of 
the area. [Section 63.] 

7. Ifthe undertakers (not being a local authority) represent that 
the business cannot be carried on at a profit, and ought to be 
abandoned, the Board of Trade may revoke the order as to the whole 
or part of the area. [Section 64. 

8. Where the local authority are themselves the undertakers if the 
Board of Trade have reason to believe that default has been made in 
the execution of works or the supply of energy, m9 ed revoke the 
order as to the whole or part of the area. [Section 65.] 

9. In addition to their other powers, the Board of Trade may revoke 
the order at any time with the consent and concurrence of the under- 
takers. [Section 66 ] 

10. It at any time it is established to the satisfaction of the Board 


(a) That the undertakers are supplying otherwise than by means of 
a system which has been a the Board of Trade, or (except 
in accordance with the provisions of the special order) have itted 
any part of their circuits to be connected with earth or p any 
electric line above ground ; or 

(5) That any electric lines or works of the undertakers are defective, 
so as not to be in accordance with the provisions of the special order 
or the Board of Trade regulations; or 

(c) That any work of the undertakers or their supply of energy is 
attended with danger to the public safety, or injuriously affects any 
telegraphic line of the Postmaster-Ganeral, the Board of ‘Trade may, 
subject to penalties for disobedience by order, specify the matter 
complained of, and require its abatement or discontinuance. 

Disobedience to such an order, whether a pecuniary penalty has 
been recovered or not, entitles the Board of Trade to revoke the 
special order, “if in their opinion the public interest so requires.” 
[Section 69 (1) and (3) ]. 

The above are taken, as we have already stated, from the Blectric 
Ligh (Olauses) Act, 1899. Where formerly the right to supply 
electricity was conferred by licanse, the license sometimes provided 
for its own revocation in cases where the licensees failed to perform 
their duties. [See Section 3, Sub-section 8, of the Electric Lighting 
Act, 1882.] Similar provisions applied to provisional orders. 
[E. L, A., 1882, 45 and 46 V., c. 56, Section 4 ] 


Resvutts of RevocaTion. 


Having ascertained the circumstances under which the special order 
may be revoked, it is necessary to consider the results of revocation. 
, By Section 66 (a) of the Electric Lighting Olauses Act it is pro- 
vided that, where the Board of Trade revokes an order, a notice to 
oe effact, stating the date upon which the notice is to take «ff-ct, must 

served upon the undertakers and the local authority. Withia two 
months of this notice, the local authority may, by notice, require the 
undertakers to sell so much of the as may be within the 
district of the lccal authority, the price to be determined in the 
manner provided by Section 2 of the Electric Lighting Act, 1888. 

In ascertaining the price, regard must bo had fi) to the nature and 
condition of the buildings, works, materials, and ¢; (2) to their 
state of repair; (3) to the circumstance that they are in such a 
position as to be ready for immediate working ; (4) to their suitability 
to the purposes of the undertaking; (5) to the loss occasioned by 
severance, where a age only of the undertaking is acquired by the 
local authority (¢ g.,in cases where only a part of the system is within 
the jurisdiction of the purchasing local authority). Nvaddition, how- 
ever, is to be made in respect of compulsory purchase, or —— 
or of any profits which may or might have been or be made the 
undertaking, or of any similar considerations. 





CORRESPONDENCE. 





What’s in the Wind? 


In your issue of March 16th, there is a letter under 
“ Correspondence,” headed ‘ What’s in the Wind ?” signed 
by a Mr. Marcus St. John. 

As I think there must be a misunderstanding somewhere, 
I ask for space in your valuable paper for the purpose of 
putting this gentleman right in to his facts. 

I note that Mr. S:. John has followed the scheme carefully 
through the but I think at the time when the adjourned 
meeting of the Langbourne Ward Olub was held on December 
6th last, and a notification of the result of that adjourned 
meeting was published, Mr. St. John must have been suffer- 
ing from influenza, or some other ailment that prevented his 
attendance, as at that meeting Prof. Carus-Wilson definitely 
and distinctly stated that any tube used for despatch under 
a certain size, must, from a point of economy, be worked 
pneumatically, but after a certain point of size was reached, 
then such tubes would be worked more economically electric- 


ally. 
think, therefore, that if your correspondent had not 
unfortunately missed the adjourned meeting, he would not 
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have written the letter which appears in the colamns of your 
issue of March 16th. P 

I beg to take this opportunity of pointing out, in regard 
to the editorial note appended to the letter above referred to, 
that the idea conveyed therein that the old pneumatic tube 
is only intended for freight, is erroneous, as it is distinctly 
the intention of the gentlemen owning this tube to use it 
for mail carrying as well as for freight despatch ; and if you 
will be good enongh to refer to the copy of your journal of 
September 15th last, and the report you were then good 


enough to publish, you will see that the main idea for the . 


re-utilisation of the Despatch Company's old tube was for 
Post Office purposes, i.¢., for letters and small parcels, and 
this was directly stated in the papers read before the Lang- 
bourne Ward Club on October 5th by Prof. Caras-Wilson 


and the writer. 
George Threlfall. 





Hire Wire System. 


Am I correct in supposing that remarks made in your 
Editorial columns are examined as to accuracy before 
insertion ? If so, referring to your issue of March 16th, re 
“Hire wire system,” I would be pleased if you would 
trouble to explain why “ free wiring is about as expensive a 
means of wiring a house as there is.” Farther on you state 
that the chief complaints as to free wiring are based on the 
fact that the “consumer is hedged about by too many agree- 
ments.” Might I ask who makes these complaints, and 
what system of free wiring it is that has numerous “ agree- 
ments” with one customer? I note you are “curious to 
kaow how much profit the free wiring agency makes out of 
fittings.” Have you gone into the subject deeply ? Since 
you claim that suppliers of electricity are the proper persons 
to carry out same, one would suppose you had. I do not 
wish to seem discourteous, but would it not have been better 
had you gone deeper atill ? I venture tosuggest that a little 
‘closer study would make your future remarks on free wiring 
less absurd, 


March 24th. 1900. 


[{f a consumer, or a series of agp an extra 
sum per unit for 25 years for being free wired, is not free 
wiring becoming somewhat of a misnomer? Oar corre- 
spondent is at liberty to ask who makes complaints, but it 
does not follow we shall tell him. The words we used were 
almost precisely those of a municipal engineer who is quite 
familiar with “Free Wirer” and his ways. At the same 
time, if our correspondent has any new information to give 
us on the subject, we shall be pleased to receive it, and then 
we may be in future less absard—from his point of view.— 
Eps. Exec. REv.] 


Free Wirer. 





Economy of Mechanical Draught. 


Your article on this in to-day’s issue of the ExLecrricaL 
Review hardly exhibits the fairness to our old friend the 
chimney stack with which you usually speak of matters 
under discussion. 

You treat the cost of ranning the fan as the pitman did 
who claimed that his baccy cost nothing, because it came 
in with the groceries. Let us look into that a little. 

Mr, Snow, whom you take as your authority because “he is 
at least an expert in fan draught,” appears to give no details 
or facts which will warrant the faith which is in him. J, 
too, during the last 35 years, have studied fan draught, and 
tested by careful experiment fans from 3 feet up to 45 feet 
in diameter, with the result that I know all such machines 
require a lot of power to drive them in comparison with the 
work realised. 

As you invite engineers to look into the matter, and I 
have done 0, let me say how it seems to me the matter 
stands, 

We can deal with one Lancashire boiler of the large siz3 
now commonly adopted and then multiply the results to 
suit the expenditure on a suitable chimney. 

There was a statement some time ago of the work there 
boilers are capable of doing in the ExectricaL Review, 
which is quite confirmed by tests of my own, viz., 80 tons 
of water in 24 hours = 123 Ibs. per minute. Then assume 
8 ibs, of water per 1 lb. of coal = 154 Ibs. coal, allow 300 


cubic feet per 1 Ib. of fuel = 4,650 cubic feet of air per 
minute—or with leakage and waste 5,000 cubic feet; to do 
this work a pressure of certainly not less than 1 inch of 
water at the fan will be wanted, making ;°,ths of a H.P. 

Bat as under the conditions not more than 40 per cent, 
will be realised, we get 2 1.H.P. for each boiler. 

Taking as we certainly should not less than 1d. per up. 
hour and comparing it with the always ready chimney, we 
get 365 x 24 x 1d. =2 HP. = £72 per annum for each’ 
boiler. 

Compare this with chimuey power. 

I have - before me just now an estimate for a chimne 
for nine Lancashire boilers, it amounts to £1,300, a 
interest at 10 per cent, = £130 per annum. But the nine 
boilers as above at £72 = £648, 

Do they then save by mechanical draught the heavy first 
cost, I more than doubt it. 


Darham, March 23rd, 1900. 
ayia! oy): 


A. L. Steavenson, 





lope da SWiremen’s Woes.’? 


“Hs W. H.” misses his mark. Smart, capable, profitable 
apprentices, are never set on one side in favour of “dense 
labourers,” even by wiring contractors ; and the “ electrical 
engineers” of to-day are acquiring a practical habit and 
bent of mind, and can judge reasonably as to the class of 
labour to apply. 

“Dense labourers” cannot carry out an electrical in- 
stallation. “Dense labourers” are not likely to have nous 
enough to successfully inveigle others into pulling them 
through what they don’t understand, and dense labourers are 
often useful where there is thickness. 

Let “ H. W. H.” understand that electric lighting is not 
a philanthropic institution for the making of positions, but a 
veritable wage-earning scheme, an adventurous process of 
sinking large capital and labour in the hope of reasonable 
profit-earning ; and then let “H. W. H.” reason the matter 
out fairly. Is the latter possible? Does it obtain ?— 
where apprentices just out of their time either take the 
lead, or where they are permitted to try their hands as 
experts ? ) a 

Sympathy is witbheld from those who are vexed at the 
success of others, try again “ H. W. H.” oo 





6A New Phase in (British) Electricity Supply.” 


I notice the above title to your leading article in your 
issue of March 16th. Permit me through the medium of 
your valuable journal to point out that the late Morecambe 
Electric Light and Power Company, Limited, on my advice, 
adopted the two-phase system for both light and power for 
their outer area, and obtained the sanction of the Board of 
Trade to this alteration in their order, I believe, in the early 
part of 1898. The same year a rotary converter, to change 
the low pressure direct current to high pressure polyphase, 
was rigged up in a somewhat rough and ready style to test 
the change in system with a view to its entire adoption on 
the following principle : The station being a gas-driven one 
by means of producer gas and gas engines, the hopelessness 
of obtaining gas engines sufficiently steady in their govern- 
ing properties was recognised at the time. To get over 
this vitally we were compelled to use accumulators always 
in parallel with the generators to give anything like a satis- 
factory steady supply, notwithstanding the claims of the gas 
engine people that their engines would govern within 3 to 4 

r cent. 

i view of this difficulty, and as an alternative to the 
direct rotary converter sub-station syster, which we. could 


‘not well adopt, as Morecambe was not at the tims in such & 


flourishing condition in its outer area as to encourage us to 
adopt sub-stations with rotary couverters—we also desired 
at the time to fully realise the claim put forward by myself, 
a cheap generating and elastic system of electric supply 
suitable for small towns and scattered areas which had no 
moving machinery except in the central station—we decided 
to adopt the following:—A generator constructed to give 
both direct and polyphase currents, at low ure on the 
direct current side for the inner area and high preseure 
polyphase for the outer area with or without step-up 
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transformers; the smaller units to be belted to 
the gas engine, the larger units direct coupled. I 
might point out that in conjunction with my brother, 
Mr. E. Preece, we conducted several costly and exhaustive 
experiments on this principle at Borough Mills, Bradford, 
before we finally decided we were evidently on the right 
track. One machine was put under construction, but in 
consequence of the withdrawal of financial support by my own 
company and the pending action for alleged nuisance against 
the Morecambe Company, which was shortly afterwards tried 
at Lancaster, the plaintiffs (the local authority) getting 
the best of the company and compelling them to shut 
down their works, our financial position was such that 
there was no alternative but to abandon the whole busi- 
ness, which cost a few of usaconsiderable sum. It will 
be seen if this scheme had sarvived the title which you have 
given to your article could have ben written some seven 
years ago. You will pardon me for farther trespassing 
upon your valuable space, but I have mentioned the with- 
drawing of financial support, and as there have been 
several versions why this business succumbed to the 
inevitable, now that sufficient time has elapsed for 
my late acquaintances to regain their normal equi- 
librium and to witness undertakings of a similar nature 
carried out, I, from a financial point of view, venture to 
give my version under a somewhat cooler atmosphere, of the 
chief cause why this undertaking was abandoned. With 
yoar permission I propose at a little later date to ventilate a 
few technical points. In conjunction with my late col- 
leagues, I was the principal person to get the bulk of the 
capital subscribed, and to get the company accommodated 
in many ways. 

The following were the replies I got from new and old 
friends, which I particularly noted at the time :— 

1. Gas power is an experiment; had you put in steam- 
power you could have our money. 

2. The people whose wares you are exploiting are indif- 
ferent to your labours, and have not interested themselves 
one cent in ordinary shares or preference; does this to a 
business man look, on the face of it in a venture of this 
kind, confidence in the principle you are advocating ?— 
Thanking you in anticipation, 


March 25th, 1900. 


Thomas Preece. 





REVIEWS. 


Fowler’s Mechanical Engineers’ Pocket-Book for 1900. 
W. H. Fowner, Wh. Sc., A.M.Inst.C.E. Manchester : 
Scientific Publishing Company. 


_ The pom issue. of this useful pocket-book has been 
increased by nearly 200 pages, and has been brought up to 
date throughout. Sections have been added dealing with 
electrical engineering, shipbuilding, machine tools, screw- 
cutting, textile machinery, &c,, and a table of properties of 
steam has been introduced, ranging from 1 lb. to 300 lbs. 
per square inch by steps of 1lb. The corrected value of the 
mechanical equivalent of heat, viz., 778 foot-pounds, has been 
employed throughout. 

The supreme consideration in using a book of tables is 
its index ; in this particular we are glad to find the pocket- 
book provided with 48 index pages, all on one side of the 
paper, and at the front of the book, where they ought to be 
for handiness. 

Amongst the usual reference tables we note especially 
mg of ball and roller bearings, viscosity of oils, &c., 

ydraulic boiler tests, economisers, tests of pipe-covering 
materials, &c., injectors, condensers, entropy table, an excel- 
lent section on gas and oil engines, and data on building 
construction. 

The electrical section consists of 156 pages, or more than 
one-fourth of the whole—indeed, it is more like a text-book 
than a collection of tables and formulz. Unfortunately, it 
1s marred by numerous typographical and, what is worse, 
technical errors ; we have noted over 80 of both kinds, but 
We shall confine our remarks to the more important examples : 

Page 196, an incorrect formula is given for the 


increase of resistance of metals with temperature, intro- 
ducing a quite unn error ; and two different values, 
00387 and °00428, are given for the coefficient of copper on 
the Centigrade scale: The latter value is practically correct. 

Page 225, “voltameter” is twice spelt “ voltmeter.” 
Page 230, the intensity of magnetisation is given as the 
namber of lines of force per square cm., although in the 
preceding line it is correctly stated as pole strength per 
squarecm. Page 232, a diagram of maynetisation is given, 
of which the ordinate is labailed “ Lines of Force,” and the 
abscissa “ampere turns,” instead of lines of force per square 
cm., and ampere turns per cm. 

Page 234, magnetic resistance is said to be “strictly 
analogous to electric resistance | ” 

Perhaps the most serious error occurs on pp. 235 and 
239, in dynamo design, where a “coefficient of leakage” is 
applied to the flux in the air gaps! Tnat the writer feels 
sure of his ground is proved by an example worked out on 
the following page. How such an error could be committed 
passes comprehension. 

On p. 242, Esson’s formula for the limiting sparkless 
load of an armature is hopelessly misstated by the insertion 
of the angle between the poles, instead of the angle subtended 
by the pole piece—another extraordinary error. 

On p. 269 itis naively stated that the + carbon of an arc 
lamp “is apt to form a crater,” this being presumably a 
capricious phenomenon ! 

A serious slip occurs on p. 281, where a is written for 
@ — a, the phase angle of a lagging current, and on p. 283 
it is stated that the true rate of working ina circuit is 


‘ given by the square of the virtual amperes multiplied by the 


ohmic resistance of the circuit. This is only correct if there 
are no motors in the circuit. 

Oa p. 286 an example is worked out of an alternator 
armature coil rotating in a magnetic field of no less than 
16,000 lines per square centimetre! 

A yearly saving of so many kilowatts is mentioned on p. 
294, instead of kilowatt-hours; T, is written for T,, and Ww 
for W; on the same page. 

Some figures of trolley wire suspenders on p. 311 are mixed 
up, three of them being wrongly named, and a funny series 
of misprints occurs on p. 314, where a reference index is 
turned into a catechism by a note of interrogation at the end 
of each sentence. 

Apart from the above errors and the numerous misprints, 
which sadly call for a proof-reader, the section is fairly com- 
plete, and should be very useful for reference; it requires a 
good deal of revision, however, before it is equal to the 
standard of the rest of the book. 





Science Abstracts. Vol. iii, Parts 1,2 and 3. London: 
E. & F. N. Spon, Limited. 1900. 


The first part of the new volume of this valuable 
periodical is of unusual dimensions, comprising no less than 
168 pages and 441 abstracts, and obviously represents a suc- 
cessful effort to bring the matter up to date. A new section 
has been added, dealing with steam, gas and oil engines, and 
a list of references is appended to each section referring to 
articles not abstracted at length. Parts 2 and 3 are of more 
modest dimensions, but are equally interesting. To criticise 
the abstracts would be a task as laborious as that of discuss- 
ing an encyclopedia, and we will content ourselves with say- 
ing that they are altogether admirable. Certainly this is a 
selileniien without which no engineer’s library can be called 
complete. 








BILLS BEFORE PARLIAMENTARY 
COMMITTEES. 





Lonpox County Counc, Tramways BILt. 


Wuen the Committee resumed on Wednesday, 2lst inst., Mr. Vasny 
Knox addressed the members on behalf of the Battersea V-stry, 
complaining that that authority had not rec-ived that consideration 
from the Council which they would have extended to a company. 
They asked the Committee to give them a protective clause for their 


F 
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sewers and roads, and, further, that the Vestry should have the use of 
the electric tramway for the purpose of removing its refuse. 

Other counsel having addressed the Committee in opposition to 
the Bill, Prcf. Kennepy, who was recalled, in reply to the Ohair- 
man, said he had made an estimate as to the cost of applying el«ctric 
traction to the tramways in London. Ona total length of 200 miles 
of single lines he reckoned that under the conduit system the cost 
would come out at £14,450 a mile. If the overhead system was 
adopted there would be a saving of £3,000 a mile on those figures, 
and by the surface contact systema saving of about £1,500 a mile. 

The Committee adjourned, 

The Select Committee on Thursday last week concluded the hearing. 

Mr. H. E. Hawazp, comptroller cf the London County Council, 
stated that the Council proposed to borrow the money required for a 
term not exceeding 60 years as the Treasury might determine, but 
for the electrical equipment the period would only be for 25 years. 

Sir Samupe Hoare (chairman) said the Committee would not 
insert any special clauses for any special Vestry. 

Mr. Porn, Q.0., addressed the Committee, and contended that 
with regard to the claim of Battersea for workmen’s trams, the Com- 
mittee could not pass a clause at the instance of Battersea which 
would affect 39 other authorities. The tendency of the administra- 
tion of the London County Oouncil had been to add to the con- 
venience of the working classes, and not to increase their profits. As 
to the claim of gas and water companies, other causes than electrolysis 
affected the life of the pipes, and the companies had no monopoly of 
the road but were only entitled to a user. 

The Onareman announced their decision in the following terms :— 
The Committee wish me to make a few remarks with reference to 
our decision, as the matter is one of considerable importance. By 
this Bill the London County Council applies for power to use electric 
power for traction on their tramways. As the estimated amount of 
the expenditure contemplated by the Bill is £3,000,000, the proposal 
is by far the largest and the most important of its kind which has yet 
been before this House. The petitioners against the Bill are the 
Vestry of Battersea, the Wandsworth District Board of Works, the 
Vestries of Hackney and Southwark on clauses; the Hast London 


Railway Company, the Lambeth Water Company, and the South - 


Metropolitan Gas Company. Of the 40 Vestries whose districts are 
represented on the London County Council, all have agreed to the 
provisions of the Bill with the exception of Hackney, Wandsworth, 
Battersea, and possibly on clauses, Southwark. The Committee are 
satisfied that if London is to have the full advantage of electric 
tramways, it will not be desirable that special provisions should be 
introduced into the Bill forthe protection of the three Vestries which 
have petitioned. The Committee are influenced in this decision by 
the fact that Hackney has six members, Wandsworth two, and 
Battersea two on the London County Council, so that if any grievance 
arises in their districts, they have equal opportunity with other 
districts represented on the County Council of bringing that grievance 
forward before the County Council. In reference to the petition of 
the gas and water companies, no evidence has been placed before the 
Committee as to any cases of loss in this country sustained by fusion 
of or electrical action on gas and water pipes. The Committee are 
satisfied that the provisions of the present Billand the enactments 
of the Tramways Act of 1870, with the fact that the London County 
Council is subject to the Board of Trade both as to the approval of 
their system of traction and as to the regulations that may from 
time to time be laid down, make every reasonable provision to meet 
the contention of the two companies. With reference to the ques- 
tion raised by the Vestry of Battersea as to fares, especially with 
reference to working men’s trams, no evidence had been put before 
the Committee that would enable them to form an opinion as to the 
reasonableness of existing fares, though they consider that, should 
the profits of the County Council materially increase owing to the 
introduction of electrical power, the question of the introduction of 
fares should be taken into consideration. The Committee, with these 
remarks, fiad the preamble of the Bill proved. 

Mr. PemBroxe SterHsns, Q.0., said that he wished to state with 
every proper respect for the decision of the Committev, on behalf of 
the Wandsworth Board of Works, that they regarded that as a moat 
important matter of principle, and did not propose to take any 
further part in the proceedings in the House. 

Mr. Castix, Q.0. (for the South Metropolitan Gas Company) 
pointed out that the Committee had not dealt with the question of 
who was to do the work necessitating interference with pipes. 

The Cuarrman: Well, we mean what we have said. We ‘have 
been told that such work has always been carried out by the com- 
panies. With reference to the clause proposed by the East London 
Railway Company, we do not intend to adopt it. 

The clauses of the Bill were afterwards settled, and the measure 
was ordered to be reported to the House. 


Reapina CoRPoraTION TRaMWAYS. 


Tu Select Committee of the House of Commons, presided over by 
Mr. Hobhouse, was occupied on Wednesday, Thursday, and Friday 
last week in considering the Bill of the Corporation of Reading to 
authorise them to construct and work tramways. 

Mr. Pemproke StePxEns, who opened the case for the promoters, 
said that for many years tramways had been worked by a private 
company by horse traction, but the service was utterly inadequate. 
The Oorporation had not yet acquired the existing tramways, but 
they intended to do so, and to greatly extend the system, and work 
the same by electric traction. The Reading Tramways Company 
objected to the Bill on the ground that it would be prejudicial to 
their interests, and there was also opposition from a number of 
private owners, on the ground that their property would be injuri- 


ose 


ously affected by the running of tramways in narrow streets and in 
other ways. 

Mr. H. Day, the town clerk of Reading, said the junction of the 
Corporation lines with the existing company’s lines would not be 
made until the Corporation had actually acquired the company’s pro. 
perty, which they were now in process of doing. They were making 
efforts to come to an arrangement with the company, and were 
taking steps to have a valuation made in order to present an offer 
to the company, so as to bring on an arbitration or a settlement by 
a referee of the Board of Trade. 

Mr.I. E. —— Associate of the American Institute of Elec. 
trical Engineers, Mr. 8. Sellon, C.E. (a member of Mr. Bryce’s Com- 
mittee on Light Railways and on the committee of the Tramway’s 
Association) gave evidence as to the suitability of the intended 
scheme for the town, and a great deal of evidence was called as to 
the necessity for better tramway facilities. 

The Committee decided to pass the preamble of the Bill, but 
inserted a clause similar to Clause 20 of the Provisional Order of 
1899 of the Corporation for the protection of the Tramway Oompany, 
They then proceeded to adjust the clauses. 





OzntraL Lonpon Ratiway. 


On Monday the Standing Orders Committee of the House of Lords 
had before them the Bill of the Central London Railway Company to 
extend their powers in respect to workmen’s trains in the direction 
explained by the chairman of the company at the recent annual 
meeting, reported in the Exzorrican Revinw of March 2nd, By 
their present Act the company is required to run three trains each 
way before seven in the morning and three each way after six at 
night, the fares being 1d. The company now seek to issue workmen's 
tickets up to 7.30 in the morning, enabling workmen to return at 
any time in the day, the cost of the ticket being 24. The Com- 
ee ne the Standing Order so as to allow the Bill to 
proceed. 





KINGSTON-ON-THAMES TRaMWAYS. 


Lorp Otirrorp’s House of Lords’ Committee considered on Monday 
and Tuesday the Bill of the Kingston-on-Thames Corporation, in 
which power was sought to construct a tramway within and without 
the borough, and work the same by electrical traction. 

Mr. Batrourn Browne, Q.C., for the promoters, explained that 
the object of the Bill was to authorise the construction of 5 miles 7 
furlongs and 8 chains of street tramways to be worked by the over- 
head trolley system. In three instances the line would go outside 
the borough boundaries. 

Considerable evidence was heard in opposition, and the Committee 
refused to pass the preamble of the Bill. 


Guascow District Tramways Bix. 


Tue Standing Orders Committee of the House of Lords has agreed 
to allow the Glasgow District Tramways Bill to proceed. The object 
of the Bill is to authorise two systems of tramways, one on the north 
and the other on the south of the River Olyde. As, however, the 
Dumbartonshire County Council had refused its consent to so much 
of the scheme as fell within their jurisdiction, that part had to ba 
dropped, and was accordingly struck out by the promoters. 








LEGAL. 





Moony Bros. v. A. Hennay & Co. 


Me. Justicn Rivcey, sitting in the Queen’s Bench Division, with a 
com non jury, on Thursday last week heard the case of Moody Bros., 
Limited, v, Alfred Henley & Oo., Limited. This was an action 
brought by the plaintiffs, who are electrical engineers, carrying on 
business at Victoria Street, Westminster, to recover £315 for work 
done at the defendants’ photographic studio at Epsom. The defen- 
dants counterclaimed for £445 damages, incurred, as they alleged, by 
their premises being burnt down, owing to a defective installation by 
the plaintiffs, 

Mr. Witt, Q.0., and Mr. Edward Morten were counsel for the 

laintiffs, and Mr. Shee, Q.0., and Mr, Alfred Sington for the 
efendants. 

The action being substantially brought on the counterclaim, the 
defendants’ case was first taken. It appeared that the defendants, 
whose London address is Great Wild Court, Holborn, had works 
and studio at Epsom for the purposes of their business as photo- 
graphic printers. In December, 1898, they gave a contract to the 
plaintiffs for a complete installation of electric light, it being # con- 
dition agreed upon that the work should be done in a skilful and 
workmanlike manner, and that no risk of fire should ensue from the 
use of the lamps and installation. In accordance with the contract, 
two complete projecting arc lamps were fitted in the studio for the 
purposes of photography. The testing duly took place on Saturday, 
September 23rd last, and an alteration in the stand of one of the lamps 
being advisable it was left, according to plaintiffs, with instructions 
that it should not be used. On the afternoon of Mon- 
day, October 2nd, a fire occurred at the studio, which was 
burnt down, and the outbreak was traced to the lamp in question. 
It was defendants’ case that the fire was caused either by imperfect 


- insulation of the wires which supplied the current to the lamp, or to the 


fact that the switch was placed on the wrong side of the resistance 
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coil, whereby, when the lamp was not burning and the dynamo was 
working which supplied the electricity to the other lamps in the 
works, the current going through the resistance coil made the resist- 
ance coil red hot. This, it was suggested, caused the asbestos against 
which the resistance coil was placed, to glow, and thus to ignite the 
ma‘c2-boarding to which the asbestos was fixed. The defendants 
consequently alleged, that by reason of an unrkilful and unworkman- 
like installation by the plaintiffs, they suffered the damage claimed ; 
alternatively that the contract that no risk should ensue from the use 
of the lamps and installation was not fulfilled. They made up the 
counterclaim of £445.by £100 for the destruction of the lamp and 
connection for which plaintiffs were now claiming, £245 damage to 
studio and contents not covered by insurance, and £100 hindrance 
in business. In reply the plaintiffs denied any negligence on their 
part, and it was suggested that the installation had been interfered 
with, 

In support of the defendants’ case, the manager of the works, the 
engineer, and a girl were called, whose evidence was to the effect 
that on the afternoon of the fire they sawa dull red glow in the 
studio. The engineer was informed, and finding that the switch in 
the studio was on, he turned it-.off,.and then left the room. Soon 
after the studio was well alight, and was quickly burnt down. 

Prof. Boys, Mr. Haypon Hagegison, and Mr. HiIno#teEy were also 
called in support of the defendants’ caee, their expert evidence being 
largely of a theoretical nature, 

This being the defendants’ case on the counterclaim, Mr. Moopy, a 
member of the plaintiff firm, was called. He stated that after the test 
he suggested that the lamp shold have a special movable stand 


made, and he sent back to London for that purpose, and in his - 


presence his partner detached the wires. Witness explained the con- 
struction of the lamp, which was of Crompton’s pattern, and perfect 
in every way, and he did not believe that the lamp itself could have 
had anything to do with the outbreak. 

Cross-examined by Mr, Summ: He had no theory as to the origin of 
the fire. 

Mr. HmRRonp, partner with the former witness, gave like evidence, 
stating that after the switch to the lamp was turned off he took the 
wires off the connectors and also off the lamps, which should have 
been sent up to London on the Monday after the Saturday’s teat. 

His Lornps#1p, in summing up, said that the plaintiffs’ claim was 
admitted. The only question was the counterclaim. The defendant 
said that the plaintiffs had put up the electrical installation in such 
a way, £0 carelessly, that the result was that the studio was burnt 
down. First of all, was the fire due to the electrical apparatus; and 
secondly, was the electrical installation constructed in a negligent 
manner? If it was, the jury would find a verdict for the defendants, 
who were the plaintiffs on the counterclaim. It seemed to his Lord- 
ship that there was no doubt that the fire was due to the electrical 
apparatus, and that on the evidence the jury could not find any other 
answer but that. The evidence was all one way, and that was, the 
fire was due to the electrical apparatus, and to nothing else, The 
lamp and all its connections would admittedly work properly when 
all was perfect, but the jury would have to consider whether the 
placing of the resistance coil within four inches of the wooden match- 
boarding partition was, under the circumstances, a careful and 
properly constructed arrangement. If the jury thought there was 
negligence in that, they would find accordingly. If, asa matter of 
fact, the switch was turned off, this fire could not have occurred, and 
as the plaintiffs had said that they themselves turned off the switch, 
they might very well have set up that somebody must have turned it 
on subsequently. But though their counsel suggested that the 
plaintiffs in the witness box took quite another line, they said it was 
impossible, in their opinion, that the lamp and its wires could have 
caused the fire at all. His Lordship left three questions for the jury 
3 — (1) whether the rk was ey by the electric — 

was the apparatus constructed in an improper and negligent 
manner? (8) if so, what were the damages. ail 

The jury, after 40 minutes’ deliberation in private, answered the 
first question “ Yes,” the second question ‘‘ No,” and they added, “the 
jury are of opinion that the fire was due to some interference 
with the apparatus after the departure of Mr. Moody and his 
partner. 

Mr. Srurazss, on these findings, asked for judgment for the 
plaintiffs for the amount of the claim, and also on the counterclaim. 

Mr. Justice Riptgy: Yes. 

Mr. Sunaton asked for a stay of execution, observing that there 
=" evidence whatever that the apparatus was interfered with by 
anybody. 

Mr. Justice Ripumy agreed that there was no actual evidence of 
any interference, but there might be inference. He would say no 
more, a8 he had tried, at all events, to express his opinion to the 
jary. 

Mr. Stnaron: I think your Lordship has done so. 

A i of execution for 14 days was granted, pending notice of 
appeal, 





THs Harsinaton Gas Company, LimitEp, aND ELEctRIcITy. 


In the Chancery Division, on Saturday, before Mr. Justice Stirling, 
Mr. Freer appeared in support of a petition under the Companies 
Memorandum of Association Act, 1890, presented by the Harrington 
(Cumberland) Gas Light Company. Counsel stated that the object 
of the petition was to more clearly define the area within which the 
company might supply gas, and to acquire fresh powers which would 
enable it to manufacture and sell residual products, and to supply 
electricity. The company was formed in 1866, and the resolutions 
set out in the petition had been passed by a very large majority of 
the shareholders. 

Mr, Justice Stma~ine said it seemed to him the powers asked for 


were very wide indeed, and would enable the company to deal with 
all sorts of illuminants, iacluding electricity. The evidence did not 
seem to him very specific. Were the company proposing to carry on 
an electrical business? 

Mr. FReue said at present he did not know whether they were, but 
he understood the company had been asked to supply electricity. 

Mr. Justice StrRtina said the evidence was not very specific, and he 
should require further sffidavits before granting the petition in so 
far a3 it related to electricity and other illuminants. The company 
must state specifically what they wanted todo. He would give the 
power asked to more clearly definethe area of the company’s business, 
and to deal with the residual products of gas manufacture, bata fresh 
application must bs made on more specific evidence if it was desired 
to take powers to supply electricity, 





Tux Orry or Lonpon Exsctric LicuTina Company. 


In the Chancery Division of the High Court on Taesday, before Mr. 
Justice Farwell, Mr. Danckwertz, QC., mentioned the c.se of the 
City of London Electric Lighting O.mpany, Limited, v. Tae Mayor 
and Oorporation of London, which was down for hearing in his Lord- 
ship’s witness list. Counsel stated that the action was a very im- 
portant one from a public point of view, and, in the natural course 
of things, would be heard in a few days. Mr. Cripps, QC., who was 
one of the counsel for the plaintiffs, had unfortunately been taken 
ill, and under the circumstances he had to ask that the case should 
not be taken until next sittings. 

Mr. Justice FaRwEuL was sorry to hear of Mr. Oripps’s illness, and 
acceded to the application. 





Rotter v. ASHWELL AND NEsBIT. 


Mr. Justicn Lawrance, sitting with a special jury in the Queen’s 
Bench Division on Monday, heard this case, which was a claim 
for damages for wrongful dismissal, and for commission due. Tne 
pleiatiff, Mc. Taornton Ratter, was a civil engineer, who had chicfly 
confined bis attentions to electric lighting and heating, and had bien 
employed as London manager for defendants, whose principal business 
house was at L icester. 

Mr. Marshall Hall, Q.0., and Mr. Moore were for the plaintiff, and 
Mr. Stanger, Q.0.,ana Mr. E. M. Pollcck, for the defendants. 

It appeared that the business had originally b-longed to the 
plaintiff's uncle, whose executors had sold it to the defendants. He 
took un appointment with them at £250 per annum and a sum to be 
paid as commission, the sum to be determined after 18 months’ 
«xperience, and then to be retrospective. Before that time had 
expired he was informed that his services would be no longer 
required, the reason assigned being that he had brought an action 


- against a person from whom he had effected an introduction, for 


commission, and that his name had appeared in the public papers. 
Defendants had offered him £20 in lieu of a month’s notice, but he 
refused the offer and brought the present action. Judgment was 
given for the plaintiff for £300. 





GotpBERG & Son v. LiveRPoon CoRPoRATION. 


In the Court of Appeal on Wednesday, before the Master of the 
Rolls and Lords Justices Rigby and Vaughan Williams, Mr. Neville, 
QC., with whom was Mr. Maberley, applied, on behalf of the 
defendants, in the case of Goldberg & Son, Limited, v. the Mayor, 
Aldermen, and Citizens of Liverpool for a stay of proceedings, 
pending the hearing of an appeal from a decision of the Vice- 
Chancellor of the County Palatine of Lancaster, who had granted 
plaintiffs a mandatory injunction. Counsel said that the Corporation 
of Liverpool, under an Act of Parliament, were now engaged in 
laying down a system of electric tramways throughout thecity. They 
had laid over 40 miles of lines, and there were about 70 miles still to 
lay. The overhead trolley system was the one adopted, and this 
involved the support of the cables along the various streets either by 
means of upright posts or by rosettes affixed to the premises of 
frontagers. The Corporation had no power compulsorily to fix these 
rosettes, and the plaintiffs in this case had refused permission to 
have them affixed to their premises in Paradise Street. The Cor- 
poration had therefore erected a and had at this particular 
point also fitted a fase box. The plaintiffs had complained of the 
inconvenience caused by the erection of the post, and had brought 
an action for a mandatory injunction in the Vice-Ohancellor’s Court. 
The learned judge had found against the defendants in the case, and 
the defendants had now entered an appeal against the decision. 
From the defendants’ point of view, the matter was of much greater 
importance than the mere removal of one post, because this was in 
the nature of a test case, and if the Court decided against them, they 
might have to remove a great many posts in other parts of the city. 

Lord Justice Riasy asked if the trams were now running ? 

Mr, NEVILLE said that they were. The post in question had now 
been up for close upon a year, and at the trial no evidence of 
damage was given, or any specific evidence of inconvenience, but that 
the post was an inconvenience must, he thought, be admitted. 

Lord Jastice Riapy: What was the ground on which the learned 
judge based his decision ? 

Mr. NEVILLE said the learned judge went to see the post, and then 
after hearing expert evidence, he came to the conclusion that another 


. position would be better for it,altnhough admittedly it could not be 


altered without causing great inconvenience to the pablic generally. 
The jadge said that inasmuch as the public took the b3nefits of the 
tramways, it was only reasonable that they should put up with the 
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burden, and that in this case the convenience of Messrs. Goldberg 
should be preferred to that of the public. 

The Mastgr oF THE Rots: Where was it suggested the post 
should go? 

Mr. Nevitie said it was to go into Oollege Lane, where the 
pavement was only 5 feet wide, whereas in Paradise Street the 
causeway was 12 feet wide. Owing to the Liverpool regulations, 
the Corporation could not place the posts right at the edge of the 
pavement, 

Lord Justice VaucHam Wiowiams: Is it not a mere question of 
money ? 

Mr. Nuvinty said not at all. They were bound to have a support 
for the cables, and their Act gave them the right te put on, over, or 
under the surface of the streets such works as might be necessary for 
the purpose of adapting the tramways to mechanical traction. If it 
would meet his friends’ views, he would consent, supposing the ae 
failed, to an inquiry as to any damage which the plaintiffs 
sustained by the erection of the post from the date of the trial to 
the date of the appeal. Both sides were anxious to have the appeal 
heard as soon as possible. : 

The Master oF THB Rotts said the Court would fix the hearing of 
the appeal for Tuesday next. 





BUSINESS NOTES. 





Electrical Wares Exported. 


WEEE ENDING Mak 287H, 1899. | Wee mnpina Maz. 277TH, 1900. 
Adelaide... es .. Value £875 Alexandria . ne - Value £36 
” Teleph. mat. .. -- 1,250 Ay Teleg. mat. .. . 23 
Amsterdam aN ee oe 70 Barcelona .. oo oe ee 55 
Auckland .. oe oo -. 879 Boulogne .. ee oo oo 82 
Bangkok .. ee on -. 383 Buenos Ayres oe a oi ee 
Bilbao os se aie oe 30 o Teleg. wire .. 387 
Bombay... be ne on 43 Cadiz on oe -- 270 
Boulogne .. na sis om 95 Calcutta ae oe -- 500 
Calcutta .. oe ee ee 98 Cape Town .. oe eo oo 94 
Cape Town 6 “e ne 73 Carthagena ee ee ee 48 
Colombo .. oe ee -- 182 Channel Islands .. ee -. 100 
Copenhagen os ue 2: 53 Christchureh ae ee 35 
Durban ee oe «s -- 407 Colombo .. oe ee os <GIt 
East London <p sie os One Copenhagen. Teleg. mat. a 47 
Fremantle ., a6 ee e. 272 Demerara .. a ae ee 20 
Gibraltar .. os oe -. 250 Durban os ee ee -. 481 
Gothenburg a se <a mm Teleg. mat. .. os Ve 
Hobart ae oe - ne 95 East London ee ee oo, Ti 
Hong Kong .. in Se ea 20 ” Teleg. apparatus.. 166 
Malta e os es a 28 Gothenburg eo eo .- 50 
Melbourne .. is . oo on Hong Kong .. oe a -. 480 
Pireeus | oe on os ae 71 Malta oe ee oe oe 55 
Port Elizabeth .. - ot 96 Melbourne. Teleg. cable -. 2,228 
Rio Janeiro.. oe es oc 50 Nagasaki .. <o oe -. 144 
~ Teleg. mat. —o North Atlantic. Teleg. cable .. 20,000 
Rotterdam. Teleg. mat. 2 25 Penang. Teleg.mat. .. so a 
St. Petersburg. Teleg.mat. .. 128 Rangoon .. ee oe es 80 
Stockholm. ‘Teleg. mat. -- 209 Rockhampton. Teleg. mat. .. 80 
Sydney os o0 ee -- 1,180 Saigon os ee ee ee 30 
a Teleg. mat. .. o. 192 Shanghai .,. oe ee -» 178 
Torunto .. oe ee es 92 Singapore .. oe oe ee 87 
Wellington .. ee oe oo 225 Pe Teleg. mat. .. -- 108 
Stockholm. Teleg. mat. 209 

Sydney ee eo e 901 

” Teleg. mat. ae 40 

pas Teleph. apparatus , 208 

Wellington .. se aK or 5O4 

Yokohama. Teleg. cable -- 20,419 

Zanzibar .. oe oo oe 96 

Total oe £7,247 Total oe £49,458 








Foreign Goods Transhipped. 
| 


| Brisbane. Teleph. apprats. Value £112 
Paris Teleg. cable - ee 52 
Total .. £164 


Bankruptcy Proceedings.—The last day for receiving 
proofs for dividend in ve Messrs. 8, @. Trehearne, and A. H. Crump, 
electrical engineers and contractors, is April 9th. The trustee is 
Mr. B. T. Norion, 9, Old Jewry Chambers, 5.0. 

April 7ch is the latest date in the case of J. H. Olarke and B. Wild 


(separate ge ge and electrical engineers, trading as Wild, . 
oe & Co. . Nathan Yates, of 4 & 6, Wood Street, Bolton, 
ustee, 


At the public examination at Norwich last week, of Arthur Reginald 
Earle, electrician, of Theatre Street, it was stated that the gross 
liabilities were £1,041 Os. 10d.; expected to rank £925 14s. 10d.; 
deficiency, £917 19s. 4d. Debtor said he was formerly a solicitor’s 
clerk. In January, 1896, he started business as an electrical engineer, 
having no experience other than that gained by private study. He 
had previously given a bill of sale on his furniture, and in12 months’ 
time he was compelled to execute a deed of assignment. His uncle 

d a composition of 74. 6d. inthe £ for him, and he retumed business 
immediately. He was heavily indebted to his uncle, and his position 
became worse, until recently he found he had a deficiency of over 
£900. He attributed his failure to loss on contracts, and in having 
to pay wages to his workmen when they were idle. He bad not 
taken more than £60 a year out cf the business. It was a commit- 
ment order which induced him to file his petition. His assets were 
but £7. Debtor denied the assertions of a creditor that he had gone 
= incurring a single debt with every tradesman. Examination 
oped. 


Notice appears in the London Gazette of a first and final dividend 
of 43d. in the case of E. B. Pym, electrical engineer, late of Scar- 
borough, now of South Kensington. 


mcm 


Application for discharge has been made on bebalf of. J. A. Hirst, 
electrical and mechanical engineer (of Fletcher, Hirst & Oo.). The 
application will be heard at Burnley on May 17th. 


Dissolutions. — Messrs, M. Hankin and H. Harris, 
erate engineers, 64, High Street, Whitechapel) have dissolved 
partnership. 

Messrs. 4 E. D. Gould and O. A. Vandervell (Vandervell & (o., 
electrizal engineers, Thorpe Works, Cambridge Gardens, W.) have 
dissolved partnership. Mr. Vandervell attends to debts. 


Book Received.—* Bulletin of the United States Fish 
omg > ol Vol. xviii, 1898. Washington: Government Printirg 
ce, : 


Catalogues and Lists.— Mr. 8. H. Heywood, mann- 
fac‘uring electrician, of Ducie Street, Manchester, has issued 
some advance sheets of his price lists of enclosed dynamos and 
motors and accessories, such as starting switches, resistances, switch- 
boards. Among the illustrations are pictures of electrically-driven 
printing machinery. 

a =<. ay ay bw Oo., Limited, _ hone eee a = 
price list o mann raun’s permanent magne beat iron- 
— et coil instruments, illustrated with diagrammatic and 
other views. 

The British Westinghouse Company’s circular, No. 1,020, describes 
alternating switchboards for polyphase circuits, type 8, 100—600 


volts. 

eters sep 43 of the B.T.H. Oo. is devoted to magnetic blow-out 
controllers for electric cranes, hoists, launches, and traction purposes, 
No. 57 deals with inclined-coil measuring instruments. Both lists 
are as usual excellently arranged and illustrated. 

The United States Metallic Packing Co., Limited, of Soho Works, 
Bradford, send us pamphlets relating to their Bradford portable 
power drill and reamer, and “Monarch” pneumatic hammers, 
Illustrations are given in both pamphlets, the former contai 
several interesting pictures showing the drill and reamer emplo 
on locomotive and other work. 

Mr. H. W. Van Raden, of Ellys Road, Coventry, sends us a price 
list of patent stationary and portable woven-glass accumulators, of 
which he is the sole importer. 

We have received an admirably got up catalogue of Lord Kelvin’s 
and other instruments, from Mr. James White, of Glasgow. Iisa 
new issue and embraces many new instruments, as well as various 
improvements on the older types. Dimensioned sketches of most of 
the instruments are given, showing the overall sizes, position of 
terminals, fixing holes, &c. Most of the instruments are in stock 
ready to standardise. Engineers are asked to specify the nearest 
stock sizes as the making of odd ranges not only means loss of time, 
but, in some cases, less satisfactory results. The alternate pages are 
devoted to a large number of excellent illustrations, the letterpress, 

rices, &c., being printed on the facing page. The manufactures of 

r. White are so familiar to electrical engineers that it is not 
a mention the contents in detail; suffice to say that they 
include Lord Kelvin’s electric instruments for laboratory and central 
station use, and various other instraments and apparatus for elec- 
trical engineers. The printing and general get-up of the list (80 
pages) are to be highly commended. 


Charging Small Accumulators.—The following letter 
comes to hand from the Bristol Electric Safety Lamp Works:— 
“ Referring to your foot-note in to-day’s Ravizw, page 507, we beg 
to enclose a copy of our charging instructions from 1892, where you 
will see that the method of charging small accumulators in series 
with a suitable incandescent lamp, was illustrated and recommended, 
we believe, for the first time in these instructions. We aleo enclose a 
copy of our latest charging instructions where you will see that this 
method is further developed and illustrated. We have distributed 
over 20,000 such instructions during the last 8 years; it is the simplest, 
most reliable and self-adjusting way for charging small accumulators, 
and at our works where we have got about 60 different circuits for 
forming and charging accumulators, we regulate the current entirely 
by resistance lamps.” 


Electricity for Newspaper Printing.—Mesers. J. H. 
Holmes & Oo., send us a circular in which is particularised the 
Holmes-Olatworthy patent system for driving newspaper printing 
machines by electricity. An illustration shows the system used with 
a “ Victory” machine, the power being applied direct to the machine 
driving shaft. The driving gear is placed on the floor level in this 
case, instead of underground, for the sake of convenience. Some of 
the advantages claimed for this system are stated as follows :— 


Fine adjustment of speed to suit any quality of paper, (about 30 different speeds 
are available). Instantaneous stoppage by mere pressure of a button, several of 
which may be conveniently placed about the machine. Absolutely steady 
speed from two revolutions per minute to 200 revolutions per minute of the 
cylinder. The cylinder can be “ inched ” round by power to any desired position 
for putting on stero plates. The machine can be started from rest so graduall, 
that the motion is scarcely perceptible. Steady running—higher speeds an 
longer life to the machine than when belt-driven. Lower starting current than 
is possible by any other me:hod. Saving in space occupied by engines and 
boilers. Each machine equipped is independent of any other, or of any main 
belt, main shaft or engine. Power always available day and night from supply 
station. No waste of power when machine is not running. Greater production 
in a given time consequent on the higher speeds, steadier running, and freedom 
from breaks in the paper. One handle performs all operations. In this system 
the. motor is never at any time called upon to exert more than the normal 
eurrent for running at full speed. No complaints from the supply station, 
owing to the current being small when starting and its rise ual. Power 
indicators are fitted with each equipment by which anything unusual, such as @ 
hot bearing, can be readily detected. The switch is automaticelly. released in 
the event of any temporary interruption of the current supply. 


Some illustrations of the “Lundell” two-pole anu muftrpolar 
motors are|given., Messrs. Holmes claim to have the largest 6x- 
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perience in this country in electrically equipping all kinds of printing 
and auxiliary machinery, having installed nearly 500 motors direct 
connected to printing machiaes. The following newspapers are run- 
ning by, or being fitted with, motors supplied by them on the Holmes- 
Clatworthy system:— Morning Post, Belfast Evening Telegraph, 
Liverpool Courier, Liverpool Daily Post, Liverpool Express, Liverpool 
Echo, Northampton Mercury, Edinburgh Evening News, Oldham 
Chronicle, Reading Mercury, the Globe, the People, North British Daily 
Mail, Glasgow Weekly Mail, the Daily Graphic, the Pendleton 
Reporter, Alpine Publishing Oompany, Limited, &. 


Electricity in Indiz.—The use of electricity as power 
and light, says Sell’s Commercial Intelligence, is yet in its earliest 
stages in India, Madras being the only city using it as a motive 
power for street cars. Bombay is poorly lighted by gas, and her 
tramway is run by horse power. This (tramway) company has its 
main office in New York. City, and the stock is owned principally in 
the United States. It has applied to the Bombay municipality for 
the privilege of converting its motive power to electricity. This 
will undoubtedly occasion other electric-in:provements. Electric 
lights are used in a limited way in the better class of residences and 
bungalows. Bombay is the best place in which to locate an agency. 
It is not only great in population (having cver 821,000), but aleo in 
wealth and trade. One-third of all the exports from the United 
States to India go to Bombay. The systems of Indian railways as 
well as the steamship lines centre there. The bulk of electric 
supplies are now imported from Europe. The United States during 
the past few years has bzen pushing her trade in this line, and the 
late steamers have had noticeable shipments of these supplies from 
New York.—Verbum sap. sat. 


Lift Safety.—Messrs. Hollins & Amendt, of the Great 
Eastern Railway, have patented a device for electrically lccking lifts. 
The apparatus is fitted to the lift at the Great Eastern Hotel, 
Liverpool Street. The arrangement is such that as long as the door 
at which the lift stops is open it is impossible to release the grip, 
the mechanism electrically connecting the cage with the door. 


Nernst Lamps.—A London paper says :— 

The General Electric Company, of Berlin, who own most of the European 
patents of the Nernst Electric Light, have informed the Press in answer to 
inquiries, that the manufacture of the lamps is most satisfactory. A portion of 
their staff and hands will shortly be transferred to Paris to begin manufacturing 
there. Messrs. Rothschild, of Paris, are interested in the French patents. It 
is believed that the new lamps will be put on the market next autumn. 


Smoke Nuisance.—At Westminster, on Tuesday, the 
Westminster Electric Light Corporation, Limited, were summoned 
for smoke nuisance on three different days at their works in Millbank 
Street, Westminster. Mr. Fowler, solicitor, said the directors of the 
Corporation regretted the offence, but they could not help themselves. 
They had paid 40s. a ton for coal, some of which was not smokeless, 
and they had tried many expensive appliances. They were now 
erecting a large fan to increase the draught. Mr. Percy Gates, for 
the Vestry, said the company had been fined on several occasions. 
Mr. Horace Smith remarked that he had nothing to do with difficulty 
of obeying the law. He had only to see it was not broken. He 
fined the defendants £30 on the three summonses and the costs. 


Sunbeam Lamp Company, Limited.—In celebration 
of the silver wedding of Mr. John W. Edmundson, the managing 
director of the Sunbeam Lamp Oompany, Limited, Gateshead-on- 
Tyne, a complimentary entertainment was given in the Oo-operative 
Hall, Whitehall Road, Gateshead, on Saturday evening last. In the 
course of the evening, on behalf of the employés of the company, 
Mr. T. J. Grainger, secretary, presented to Mr. Edmundson a framed 
illuminated address, and to Edmundson a beautiful silver- 
mounted dinner gong on oak stand, as a token of the goodwill and 
respect in which both are held by the employes. Mr. T. H. 
Harrison gave some wireless telegraphy experiments, and a series of 
electrical effects with vacuum tubes was also exhibited. At the close 
of the entertainment, at the invitation of Mr. and Mrs. Edmundson, 
the company partook of supper. 


Trade Announcements.—The Epstein Electric Accumu- 
lator Syndicate, Limited, have granted to Messrs. W. O. Rooper and 
Robins, electrical engineers, of Stafford, the sole license to make and 
sell Epstein accumulator plates and storage batteries. Messrs. W. O. 
Rooper & Robins will manufacture the plates by Mr. Epstein’s 
original process, with the assistance of many of his staff, at their 
new works at Btafford. 

The Preston Hilectric Company, Limited, have removed from 
Broad Street to 12, Seymour Street, Belgrave Street, Birmingham. 

Messrs. Handley & Shanks have opened a branch at Newton 
Chambers, Oannon Street, Birmingham, the large increase in the 
Midlands’ trade having rendered tpis step necessary. Mr. Shanks 
will personally be in charge and will be assisted by an efficient staff 
of thoroughly qualified electrical eee 

The Britannia Company, of Colchester, are about to o a 
foundry fitted with modern appliances for the production of first 
class castinge, 


Train Lighting.—The German rights in the Stone 


system of electric lighting of railway carriages has been acquired 
= the Accumulatoren and Electricitatswerke Gesellschaft (Bolse) of 


erlin, 


Wrongfal Dismissal. — At the Aberystwyth County 
Court last week, John Jones, engineer of Bridge Street, Aberystwyth, 
sued the Aberystwyth Electric Lighting Company for the sum of £15 
odd, amount stated to be due in lieu of two months’ notice. Plain- 
tiff said he was offered a situation at the electric works at £2 12s. 
per week, and on the strength of a statement made by Mr. W. Pat- 


land, the managing engineer, he threw up his post on the e.s. Isle of 


Ramsey and joined the Blectric Oompany’s staff. After working 
two weeks he received a letter from the managing engineer stating 
that they would no re retain his services, although he had given 
satisfaction. The jary found for the plaintiff for £10 9s, 8d. 








ELECTRIC LIGHT AND POWER NOTES. 


Aberdeen.—A considerable increase in the electric 
street lighting is to be made before next winter. About 40 addi- 
tional arc lamps are to be erected, at a cost of about £1,272. 


Bray (Ireland).—The Urban District Council last week 
considered the report of Mr. G. Marshall Harriss, their electrical 
engineer, in which a further capital ——— of £6,800 on the 
electricity works was recommended. It was resolyed that Mr. 
Robert ond be asked to report on Mr. Harriss’s scheme, and 
that steps be taken to raise the money required. 


Bristol.—A_ Local Government Board inquiry was held 
at Bristol recently into an application by the Corporation to borrow 
£145,150 for electrical generating station extensions. Part of the 
money is to be spent on the existing station at Temple Back, but the 
site there allows only slight expansion, and the greater part of the 
sum is for the first section of the new station at Avonbank. A 
detailed explanation of the work contemplated was given to the 

r by Mr. Faraday Proctor, the electrical engineer; it is 
intended to put in steam alternators equal to 1,840 xw., or 60,000 
lamps of 8.0.P., this being the estimated power necessary to cover the 
next three years’ growth of business. It transpired that foundations 
would be a heavy item on the Avonbank, as they were at the Temple 
Back station, £16,000 of the present outlay going under the head of 
underground work. As a compensation, the site is accessible by 
water as well as by rail, while as it is,in all, over nine acres in extent, 
the electrical department is not likely to be cramped for room. The 
whole of the extension was, it was stated, for private lighting. Two 
members of the Council attended to protest against the scheme, under 

he misapprehension that it included a big extension of the arc lamp 
¢ lighting. Mr. Pearson, the chairman of the Electrical Com- 
mittee, explained that the proposal to extend the street lighting— 
over 300 additional arc lamps had been proposed—had not yet been 
sanctioned by the Sanitary Committee of the Oouncil. If it was 
sancti , the scheme would involve the Committee raising £180,000 
more capital. Later Mr. Pearson called the attention of the inspector 
to the hardship it was to Bristol that the Local Government Board 
pet upon the city such onerous terms for the ey 2 ye of loans. If 
tietol. capital could be repaid on the Glasgow basis the Bristol Com- 
mittee could reduce their charge from 5d. to 4d. per unit, which 
would mean a great development of business. The inspector said he 
had called the attention of the Local Government Board to this 
matter, but without result. He knew they had different ways of 
doing things in canny Scotland. Mr. Pearson replied that it was not 
in Scotland only that bstter terms were granted than to Bristol; in 
fact, he knew of no place paying back annually so large a percentage 
as Bristol. He ised to supply the inspector with figures for sub- 
mission to the Government Board. 


Cardiff.—A meeting of representatives of the Cardiff, 
Newport, and Swansea Town Oouncils, and the Urban District 
Council, was held at Cardiff, on Friday last, to further consider the 
steps to be taken to oppose the South Wales Electrical Power Dis- 
tribution Bill in Parliament. It was resolved that the four authorities 
named should offer joint opposition to the Bill,and that the pro- 
portion of costs and expenses should be borne on the basis of rateable 
value, such costs and expenses to be confined to the legal costa 
necestarily incurred and the costs of the expert witnesses that may 


be engaged. 
The Chamber of Commerce, meeting last week, voted unanimously 
in favour of the South Wales Hlectrical Power Bill. 


Dollar.—The Burgh Commissioners have resolved to 
favour Mr. Purvis’s scheme for supplying electricity in the burgh, 
and to assist the undertaking by adopting electricity for street light- 
ing in the event of its being carried out. 


Dablin.—The Master Electrical Contractors’ Association 
of this city met here last week to hear several papers read regarding 
Mr. Robert Hammond’s report on the proposed extension of the pre- 
sent electric light system and the erection of a new generating 
station at the Pigeon House Fort. The scheme, which it will be 
remembered, involves an outlay of about £250,000, was fally discussed 
both from a financial and engineering point of view, and a resolution 
was unanimously passed to the effect that the “scheme requires 
further and careful consideration” regarding (1) the site at 
Pigeon House Fort, (2) system of distribution, (3 public ee 
before the citiz2ns are committed to so large an expenditure, It was 
considered that the site selected “is not such as will enable the 
engineer to use the most suitable type of plant or to work same ab 
the highest efficiency.” The distribution portion of the scheme was 
considered imperfect, “as the present lighting area would @till be 
left as it is at present without suitable provision for the supply of 
current suitable for motors.” Further, “ the scheme is entirely over- 
weighted by the enormous and uncalled-for addition to the public 


lighting, which is entirely out of proportion to the reyen 
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load at present connected, and to the revenue-earning load which is 
likely to be connected for some years to come.” 

On 28rd inst. a Local Government Board inquiry was opened in the 
City Hall by Mr. P. O. Cowsn, with reference to the OCorporation’s 
application to borrow £254,000 for the purpose of the electric 
lighting scheme. An application was made by counsel appear- 
ing for a body of ratepayers, as time had not permitted them 
to procure the attendance of expert witnesses, whom it was proposed 
to examine, Mr. Parshall and others. This application was:‘sapported 
by the Dablin Electric Light Syndicate, but it was opposed by 
counsel for the Corporation, who said that the necessary notices had 
been given, and their witnesses, including Prof. 8. P. Thompson, 
Mr. Hammond, and Mr. Ferranti, were retained at great expense. 
The inspector intimated his intention to take up some of the evidence 
relating to the scheme and adjourn the inquiry until the following 
Tuesday. Mr. Macinerney, Q.C., for the Corporation, said that he 
would not go into the details of the scheme until Taesday, and he 
proceeded to take the evidence of a couple of witnesses who wished 
to get away. The town clerk having given a few details as 
to the nature of the Corporation scheme, counsel called Prof. 8. P. 
Thompson, who said that he understood in the present scheme it was 
proposed to utilise the present existing station and plant, which cost 
a great deal. He approved of Mr. Hammond’s scheme as a whole as 
an excellent one, both as to itself and inconjanction with the present 
one. I¢ provided for absolutely utilising the present system so far as 
mains and lamps were concerned, but it involved, of course, the 
superseding of the old machinery in the present station. He thought 
the Pigeon House site an excellent one—both for cheapness, and 
having’ regard to its proximity to the sea and the river. Mr. 
Macinerney mentioned that it had been estimated that 8,000 tons of 
coals would be used there in the year, and considerable carting would 
be saved. Witness said from a scientific point of view it was well to 
have the site at adistance. The scheme was the three-phase system. 
The present system was the single-phase, but there would be no 
difficulty in combining the two ; and no running machinery would be 
required between the generating station and the cozsamers’ houses, 
He thought the scheme was the beat that they could adopt under the 
circumetances. Thecurrent would be generated at a pressure of 5,000 
volts, which was not high, as at Milan the system was at 15,000 volts. 
The city accountant stated that the total expenditure on the present 
electric system had been £84,000. The best revenue they had had 
from the system was £5,052; in 1899 it was only £1,422. Of the 
£78,000 received by them in loans for the system, they had repaid 
£15,000 principal, and they had also received £10,900 in interest. The 
last two years were especially bad, due to causes which the engineer 
would explain. Alderman Meade, chairman of the Electric Lighting 
Committee, stated that there had been no difference in the Corporation 
as to the electric lighting question. They were a happy family as to 
that. He said that the expense of the main drainage scheme was the 
reason that they did not take up the electric lighting question on a 
wholesale scale previously. Tney had selected what was in their 
opinion the best scheme. They had got into litigation over the 
Fleet Street station owing to the inconvenience caused to the people 
in the neighbourhood. The Pigeon House station had a great 
a advantages. The inquiry shortly afterwards adjourned till 
Tuesday. 


Dunmanway (Ireland).—The Skibbereen Hagle says 
that the District Council intends inviting tenders and specifications 
for the lighting of the town by electricity. 


Electric Power Bills.—The Committee of Selection held 
a conference last Friday with the parties concerned in the several 
electric power Bills now before Parliament. It was resolved to take 
the Durham, the Tyneside, and the Lancashire Bills in the order 
given, at sittings commencing on Thursday, May 3rd. ; 


Electrical Boats.—Messrs: Whittaker Bros., electrical 
engineers, of Dudley and Kidderminster, are at present engaged on 
& project on the banks of the Severn at Stourport, a popular resort 
duriog the summer months. They are preparing a number of boats 
to be driven by electrical motors for use on the river, and are also 
erecting a monster café in Swiss style, with a large verandah on the 
river bank, which it is intended to light by electricity. 


Germany.—A Dresden firm proposes to construct a 
central power station at Neuteich, West. Prussia, for the supply of 


electrical energy for lighting purposes to a number of villages in the, 


district. 

Gloucester.—The Town Council has adopted the following 
scale of charges for the supply of electricity for motors or other power 
purposes :—44d.-per unit for any number of units up to the equiva- 
lent of'100 hours’ use per quarter of the maximum demand recorded 
by the demand indicator; 14d. per unit for all consumption during 
the quarter beyond the above. Afterconsidering five selected appli- 
cations for the appointment of charge engineer, Mr. A. O. Haaly, 
Gloucester, was appointed. 


Hendon Asylum.—The lighting station at the new 
infirmary, which was opened yesterday at Hendon, was carried out to 
the specification of Messrs. Owen Lucas & Pyke by Messrs. Hampton 
and Sons, Limited, of Pall Mall Hast, 8.W. The plant is in duplicate, 
and consists of two Willans & Robinson compound central valve 
engines, each of 60 1..P., working at a pressure of 115 lbs. to 125 lbs., 
and two 37-Kw. compound wound four polar dynamos by Messrs, 
Eaeton, Anderson & Guiden, Limited, capable of working ata voltage 
of 110 to.140 volts. The accumulator battery consists of 90 E.P.S. 
K 27 type cells and 10 central station cells of a capacity equal to 
2K 27. The engine room main switchboard was constructed by the 
General Electric Company, to designs of the consulting engineers. It 
is made in three sections, viz, dynamo, 1 and 2, and cells. The main 


switches are of the General Electric Company’s Adelphi pattern. Each 
panel contains a complete set of recording and indicating instruments 
with excess current alarm. The wiring is carried out on what is prac. 
tically a three-wire system, the object being that after a certain hour 
one side of this can be cut off from the engice room, thus cutting 
out half the lights throughout the building, the remainder being put 
on to the battery for light at night, thus obtaining a great econo 
in working. The distributing system is so arranged, however, that 
any ward can have its fall light on by simply the change over of a 
fuse on one side of the three-wire arrangement to the other, each 
ward haviog its own fuse in the corridor adjoining. The whole of the 
mains are run in iron barrel in concrete trench provided for the purpose 
and the wiring generally is surface wiring in casing. There are about 
1,000 8 and 16-c Pp. lamps installed. There is also a complete tele. 
phone service on the inter-communication system. 


Hornsey.—The District Council has decided to oppose 
the North Metropolitan Electrical Supply Company’s Bill, and to put 
its own provisional order in force. : 


Jarrow and Hebburn.—The Jarrow and Hebbuora 
Electrical Supply Bill came before the Court of Referees of the House 
of Commons last week upon a question of locus standi, the petitioners 
against the scheme being the Electrical Power Distributing Company, 
Limited, and the Oounty of Darham Electrical Distribution Com. 
pany, Limited. It was decided that the petitioners had a locus standi, 
The case in question is somewhat exceptional; we are accustomed to 
see councils v. companies, but here we have companies v. company! 
Apparently North Darham is looked upon as a veritable gold ming 
by company promoters. 

The opposition of the Hebburn District Council has been withdrawn, 


Kingston.—The local builders of Kingston have shown a 
good example to electrical manufacturers by refusing to tender for 
extensions of the electric light works unless a wages clause was 
omitted from the contract. As a result of their action, the Town 
Council withdrew the objectionable clause. 


London,—ConFERENCE AT IsLINncToN.—A conference 
of local authorities was held at the Islington Vestry Hall on the 
22nd inst. According to the Daily Chronicle, the delegates were limited 
to those authorities that have electric lighting undertakings of their 
own, and they met to utter a joint protest against the London 
County Council’s procedure in respect to electric lighting loans. 

Mr. G. 8. Elliott, L.0.0., chairman of the Islington Vestry, who 
presided, said Islington was very much in the position which the 
County Council would be in itself if it were allowed to purchase the 
trams but forbidden to buy horses. The Vestry had been granted per- 
mission to borrow sufficient money to light a portion of the parish 
by electricity, but the County Council had refused to permit them to 
borrow the sums necessary to connect the lamps with the generating 
station, a distance of three miles. Similar anomalies had arisen in 
other districts, and it was hoped that a joint representation from 
the local authorities would induce the Council to grant loans on a 
more enlightened system. 

Mr. Dryden (Islington) said the lccal authorities ought to unite 
against the Oouncil’s tyranny in insisting on the most minute details 
before éntrusting them with lighting loans, as it looked like an 
attempt on the part of the Council to dictate to the local authorities 
as to how they should spend their money. He moved :— 

That this conference is of opinion that the procedure of the L.C.C., in con- 
nection with sanctions-to loans for electric lighting purposes, is not warranted 
by statute or by the practice of other sanctioning authorities, and that such pro- 
cedure tends to delay unduly the carrying out of important works, as well as 
to unnecessary expense and waste of official time on the part of the local 
authorities engaged in such works, 

Mr. Edwards (Newington) opposed the resolution on the ground 
pene ag County Oouncil had a perfect right to be satisfied as to 
details. 

Other delegates protested against the delays which the Council 
caused before loans could be obtained, and the resolution was ulti- 
mately carried by 21 votes to 1. 

Dr. Mansfield Robinson (Shoreditch) thought the delay might be 
diminished if the County Council adopted a different system ot book- 
keeping in regard to electricity loans, and on his proposal (seconded 
by Mr. Brady, of Whitechapel) the conference adopted the following 
resolution :— 

That the L.C.C. be requested in their forms applying for particulars to follow 
the Board of Trade forms, so as to harmonise with the book-keeping system on 
which electricity accounts are bound to be kept. 

MapyLEBoNe.—The third application of the Marylebone Electric 
Supply Company—an enterprise promoted by the St. James's and 
Pall Mall and the Westminster Electric Lighting Companies—for an 
electric lighting provisional order for the district of Marylebone, in 
competition with the Metropolitan Electric Supply Company in that 
area, has just been heard bafore the Board of Trade. Messrs. Green- 
well, Mr. Talbot and the Parliamentary agent appeared for the Vestry 
in opposition to the application, and Mr. J. W. Bann and o 
represented the London County Council, and supported the view of 
the Vestry that no competing order should be given to the company 
having regard to the fact that the Vestry has decided to make an 
application to the Board of Trade for a provisional order at an early 
date. An appearance was also entered against the application by the 
Metropolitan Electric Supply Company. Sir Oourtenay Boyle, who 
conducted the inquiry on behalf of the Board of Trade, gave no inti- 
mation as to what the-decision of the Board of Trade would be—& 
course which ‘is easily explained by the extreme difficulty of the 
situation due to the past vacillation on the part of the Vestry. The 
Marylebone Vestry, which for many months has been coquetting with 


‘the Metropolitan Electric Supply Company with a view to the put 


chase of that section of the company’s undertaking situated in Mary- 
lebone, has now decided to take no farther action at present in 
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to the report of Messrs. Whamond, Williams & Oo., chartered 
accountants, who some time ago submitted a report giving a valua- 
tion of the company’s lccal undertaking at approximately £600,000, 
as against about £1,000,000 estimated on behalf of the company. This 
decision may perhaps not be without effect upon the Board of Trade 
in determining the application of the Marylebone Electric Lighting 
Company. . 


Newbury.—The Town Council has resolved to appoint 
an electrical engineer to advise on the electric lighting order—for 
fear lest the Board of Trade should revoke the same. 


Newcastle.—The Corporation of Newcastle has been 
vacillating over the tramways for years, and almost as long over the 
question of street lighting. After erecting a number of arc lamps in 
some of the main streets, and obtaining estimates of cost per lamp 
for street lighting in general from the supply companies and the 
Tramways Committee, the Corporation decided to undertake the 
street lighting on its own account. The latest decision is to revert 
to gas lighting. As the arc lamps were fed with alternating current, 
and were never much to boast of, the change may be justifiable; 
but - the unbusinesslike behaviour of the Council no excuse can be 
found, 

Since writing the above, we find that the Watch Committee has 
resolved to borrow £10,000 for the electric lighting of the streets 
through which the tram lines will run, with about 180 arc lamps. 
We give it up. 


Paisley.—The abstract statement of the electricity works 
accounts submitted to a meeting of the Corporation on Monday 
shows that for the year ending December, 1899, during which the 
installation was turned on for the first time in the burgh, the general 
expenditure, including fuel, wages, &c., was £1,475 3s. 74d., which 
was met by revenue except a balance of £167 93. 64d. The amount 
paid in interest on mortgages, loans, &c., is £1,039 11s. 4d., while 
£681 was set aside for sinking fund. Adding these three latter 
sums there is a total deficiency of £1,888 Os. 104d. carried to the 
general balance account, and chargeable to the Gas Corporation. The 
total amount authorised to be borrowed by the Secretary for Scot- 
land is £60,000, of which at date all had been used but £8,480. The 
statement of accounts was adopted. It was then agreed to petition 
for an order for power to borrow an additional £20,000. 


Rathmines.—A Local Government Board inquiry was 
held last week into the application of the District Council for leave 
to borrow £21,000 for electric light extensions. The original sanction 
was for £50,000. Mr. R. Hammond, consulting engineer to the 
Council, gave particulars of the undertaking, and Mr. Pilditch, 
resident engineer, said that applications had been received for 1,000 
additional lamps. There was no opposition. 


River Shannon.—The Croon District Council has 
unanimously resolved to support the Shannon Water and Electric 
Power Bill. The enlightened attitude adopted by the local authorities 
in the sister isle towards this project forms 4 striking contrast with 
oo of municipalities and councils in this country towards similar 
schemes, 


Barking.—The accounts of the municipal electricity 
department show a net loss of £673 on the first eight months’ work- 
ing. The District Council appears to be somewhat discouraged 
thereby; but we have no doubt but that within a year or two their 
fears will be dispelled by a balance on the right side. 


Smethwick.—At a special meeting of the Town Council 
on Friday last the members discussed the terms which the Mid- 
land Electric Corporation is prepared to concede for the right to 
supply electricity for lighting and power purposes within the 
borough. In the result, the Council decided to call in the services 
of an expert to advise them on the whole question. 


Spennymoor.—the District Council has decided to adopt 
electric lighting throughout the urban district of Spennymoor. The 
firm which has been negotiating with the Council for the erection of 
electric plant is the North of England Electric Supply Company, 
West Hartlepool, 


Walsall—On Friday last an inquiry was held at 
Walsall in respect of an application by the Corporation to the 
Local Government Board for power to borrow £15,000 for the pur- 
pose of extending the municipal electric light undertaking. The 
town clerk stated that the electric plant was on the high tension con- 
tinuous current system, with transformers; the works were first 
established in 1895, but the demand for current had quite outgrown 
the present means of supply: Last year alone the output was 50 per 
cent, higher than the output of the previous year. The Corporation, 
with a view to encourage the demand for current, had reduced their 
price for motor purposes, and it was believed that during the present 
year there would be a considerably increased demand in consequence. 
To meet this call the extension of the existing works had become 
absolutely necessary. The capacity of the present plant was 380 Kw., 
and when extended it would be increased to 560 kw. The works 
included in the estimate for the loan comprised an extension of the 
engine room, with additional office accommodation, a 250 H.P. gene- 
trator and steam engine, with condensing plant, additional boiler, 
two additional transformer stations, with the necessary transformers, 
and high tension feeders and wires. They already had borrowing 
powers for £30,350, and on December 3ist last there had been 
expended £29,385, which left a margin of nearly £1,000. Walsall 
had had the same experience as other Corporations in regard to its 
tlectzioal undertaking. In 1896 they had a loss of £445, in 18978 
logs of £531, and in 1899 a loss of £279, but in 1899 they turned the 
Corner, and instead of having a loss had a profit of £61, after making 


provision for sinking fund, &c. Oouncillor Brownhill, chairman of 
the Electric Lighting Committee, and Mr. A. Wyllie, electrical 
engineer, gave evidence in support of the application. 


Woolwich.—The new Grand Theatre now building for 
Mr. Clarence Soules will be lighted throughout by electricity. The 
whole of the work will be carried out to the specifications and under 
the supervision of Mr. John Hewett, of Messrs. Harrap, Hewett and 
Daffield, consulting electrical engineers. 








ELECTRIC TRACTION NOTES. 





Bath.—At a meeting of the City Council last week the 
Electric Traction Committee reported upon their continued negotia- 
tions on the subject of establishing electric trams for the city and 
district. They had been in communication with three companies, 
who had formulated their proposals, as the result of which the com- 
mittee had passed a resolution to ask each whether they were 
prepared to co-operate with the Council in obtaining an order 
ee afterwards be leased to one of them. The report was 
adopted. 


Brussels-Antwerp.—With further reference to this 
project, a financial daily says that it is announced that a company 
has been formed in Brussels, with a capital of 20,000,000 fr. for the 
purpose of constructing an electric railway between Brussels and 
Antwerp. The Allgemeine Elektricitits Gesellechaft of Berlin is 
said to be largely interested in the scheme. The length of the pro- 
posed railway would be 45 kilometres, and it is expected that the 
distance between the two towns would be covered in 35 minutes 
without interruption. It is proposed that the railway should be 
connected up with the electric tramways in Brussels and Antwerp, 
and that the company should also undertake the working of these 
particular lines. 


Cardiff.—The Tramways Committee had under con- 
sideration on Friday last a letter from Mr. W. L. Madgen, Victoria 
Embankment, London, one of the directors of the Electrical Power 
Distribution Company, Limited, who have taken over the powers 
granted under the Electric Lighting Provisional Order for Penarth. 
Mr. Madgen suggested an electric tramway between Cardiff and 
Penarth, and stated that the portion of the line within the Cardiff 
boundary might either be built by the Corporation or by the com- 
pany, with a provision in the latter case that it should be turned 
over to the Corporation upon reasonable terms as soon as the other 
lines within the borough were working. He did not think there 
would be any difficulty about running powers for through commu- 
nication. The borough engineer was instructed to reply to the letter 
to the effect that the Corporation were opposed to a private company 
constructing a tramway to Penarth. The chairman stated that the 
Committee which visited Liverpool, Glasgow, Hall, and other towns 
were not yet prepared with their report. 


Glasgow and Paisley.—Recently the Tramway Com- 
mittees of the Corporations of Glasgow and Paisley met in Glasgow 
to discuss the proposed extension of the Glasgow system to Paisley, 
and it was resolved that each of the Committees appoint a sub- 
committee to consider the whole question and report. 


Greenock.—At last week’s meeting of the Police Board, 
the Tramway Oommittee’s recommendation that the offer of the 
Greenock and Port Glasgow Tramways Oompany for leasing the lines 
within the burgh owned by the Corporation be accepted, was carried 
by a fair majority. This offer fixes the period of the leaso at 28 years, 
with breaks at 14 and 21 years, andthe annual rent will b3 £1,200. 
The company binds itself to reconstruct and electrically equip the 
lines at the cost of the company, and, as to maintenance of streets, to 
pay £100 per mile per annum for 44 miles, or alternatively to carry 
out the maintenance at the company’s cost, including causewaying 
from kerb to kerb from Oampball Street to Bottleworks Quay, to the 
reasonable satisfaction of the Corporation. The price of the electric 
current to be taken from the Corporation is to be an overhead charge 
of 14d. per unit, and a minimum supply of 500,000 units per annum, 
leaving over for adjustment any farther supply on mutual terms to be 
arranged. With regard to car service, there is to be not more than 
10 minutes’ headway, the extent of the service is to be over the whole 
Greenock lines and to Gourock and Port Glasgow, and the fare is to 
ba $d. per half-mile, bat not to excesd 3d. for the 44 miles withia 
the a of Greenock. Oa the question of repurchase, the Oorpora- 
tion will require to pay (1) at either of the breaks in the lease tha 
fair market value as a going concern, less £14,000, or(2) at the expiry 
of the lease the then value of the lines under the Tramways Act of 
1870, less £14,000. The amounts payable by the Tramways Oom- 
pany to the Corporation during the lease, therefore, are as follows :— 
Rant of £1,200 for 28 yeara, with 3 par cent. compound interest, 
£52,080; maintenance of streets, £450 for 28 years, £12,600—total, 
£64,680, leas 28 years’ intsrest at 3 per cent. on £14,000, the amount 
still standing against the Corporation tramways, £420 for 28 years, 
£11,760, leaving £52,920 as the sum payable by the company. 


Hull.—An offer has been received from the Brash Elec- 
trical Engineering Company to supply the committee with several 
double-decked fully-equipped electric motor cars. The cara have 
been used in Liverpool for afew months, bat had been disposed of by 
bey Corporation, who desire to have greater uniformity in the pattera 

their cars. 
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Durban Electric Tramways.—The Durban corre- 
spondent of the British and South African Gazette says that 
the conversion by the Durban Town Oouncil of the private horse 
tramway cncern into an electric installation which is in course 
of realisation will involve an expenditure of about £250,000. The 
engineers entrusted with the task of inspecting and reporting on 
European electric installations with a view to this operation have 
come to the conclusion that the old 17 miles single horse track must 
be reconstructed in a heavier manner for the purposes of the electric 
service, and this expenditure will constitute the principal item of 
the disbursements. The electric track foundation it has been 
decided shall be of concrete throughont its entire length, on which 
Australian hardwood sleepers or stringers are laid for the reception of 
therails, The three miles of the Berea track, completing the 17 miles 
of the old system, are diffzrently treated and are to be bedded on the 
concrete in a layer of asphalte, which the engineers think will afford 
a better foundation than hard wocd, which is liable to the destruc- 
tive attacks of the white ant. The cost of the hardwood stringer 
foundation will, however, exceed by £300 per mile the old concrete 
foundation; but its advantage in securing a better and smoother 
running track outweighs the extra expense. All the double lines in 
the principal streets which are to replace the old single ones are to 
be thus constructed. The weight of rail to be used throughout is 
86 lbs, to the yard, and the rails are to be in lengths of not less than 
40 feet; but 60 feet lengths are deemed preferable if such can be 
imported without incurring greatly increased freight. The gain 
which results from greater length is the necessity for fewer joints, 
and lers total cost for electrical bonding, besides greater smoothness 
in running. A stipulation made to manufacturers furnishing the 
plant is that crossings, points, &c., shall be delivered built up, with 
the wearing parts fitted with hardened surfaces. The finished road 
surface is to be made of tar macadam and wood block courses, the 
estimate of cost for which for the 14 miles of single track is £20,732, 
of which £11,650 will be spent in tar macadam alone. Tne total 
cost of the permanent track is placed at £88,766, out of the total net 
outlay of £134,541. 

With regard to the details of the equipment for transmitting the 
electricity from the central power station to the motor car, the main 
conductors or feeders are to be laid underground, and ccnnected at 
convenient points with the overhead wires supported on poles. Two 
overhead wires are to be used to guard against liability to interrup- 
tion. The poles themselves are of an ornamental design, made of 
stee’, their patterns being of three kinds—centre poles carrying two 
short ornamental brackets for double tracks; side poles, each carry- 
ing an ornamental bracket arm for single tracks, and side poles to 
carry span wires for single tracks. The first named are fixed in the 
centre of all double tracks. The same poles, as found desirable, will 
also be used to carry arc lamps for street lighting. The side poles 
are to be used on single tiacks. The side poles carrying span wires 
for supporti: g the trolley wires are to be used in single tracks in the 
centre of roads. 

The design of the selected type of car sffords a great improvement 
in comfort and convenience on the previously employed horse cars. 
It is carried on a four-whesled track, is double-decked, has no foot- 
hoards, but a platform at e:ch end of the car for boarding and 
alighting. It is fitted with reversible garden seats, accommodating 
two persons each, the total number of passengers carried Seing 24 in 
and 30 out. Central gangwaye, movable windows, and a overhead 
awning complete the fittings. The cars are to be lit by electricity. 
Moat of the old horse cars are to be used as emergency vehicles for 
excess traffic, attached to the motor cars as trailers. A speed of 8 
miles in town, and 12 in the suburbs, is contemplated. 

A properly equipped central power station to. supply continuous 
current direct is to be established, the site of which is either to be at 
the Point or in the centre of the town, the latter offering the advan- 
tage of an economy of £7,000 in the cost. The details of the pro- 
— expenditure, as per the borough engineer’s estimate, are:— 

or track and overhead equipment, 17 miles, £88,776; for 22 motor 
cars, £14,000; for power station, including power and boiler house, 
car sheds, repairing shops and offices, coal siding, and 5 per cent. for 
contingencies, £10,000; generating plant and cables, £21,765, or a 
total cost of works of £134,541. To this is to be added an extra 5 
per cent, for engineeriog and other contingencies, £6,727, or a gross 
expendi ure of £141,268 Deducting the realieable assets of the old 
tramway undertaking, including land and buildings, horses, harness, 
old rails, &c., with profits fur 14 years’ working, £22,171, and addiog 
cost of purchase of Darban -Borough Tramway Oompany's under- 
taking, £114,000, the total estimated cost of the electric installation 
works out at £233,097, to cover which the creation of a municipal 
loan or £250,000 has been approved by the Town Council. From 
elaborate calculations made by the borough engineer the electric 
tramway installation is expected to yield a yearly profit of £12,150. 
In view of the continuous increase in the prosperity of Durban and 
the growth of the town this result should be easily achieved. It is 
satisfactory to know that the orders for the equipment of this impor- 
tant new departure in Natal’s chief seaport have been placed in the 
hands of Eaulish makers. 

Readers cf the Exmorgican Revizw willbs aware that the London 
agents of the Darban Oorporation have been for some weeks past 
inviting tenders for the track work. 


Lincoln.—The Corporation Tramways Bill came as an 
unopposed measure before Lord Morley’s Committee at the Houssa of 
Lords on 22nd inst. 


Mersey Railway.—The chairman of the Mersey Railway 
Company, in his address to the shareholders last week, when the half- 
yearly report was presented, gave some further details of the electric 
traction proposals. He said that electric traction had the advantage 
of enabling the weight of the train to be adjusted to the number of 


passen that had to be carried, thus making a reduction in working 
enee ble. Sir W. H. Preece and Major Oardew estimated 
that there would bea saving in the working expenses alone of between 
£11,000 and £12,000 per annum; also that immediately on the adop. 
tion of electrical traction, the receipts would be increased by £18,000 
per annum, and after three years the receipts would exhibit a similar 
addition. Allowing, therefore, for the reduction in expenses, the 
result would be an improvement in the net revenue, in three years, 
of batween £40,000 and £50,000. Against this, of course, had to be 
set the sum required to provide the interest on the capital which 
would have to be raised to carry out the electrical traction scheme, 
The new departure kad received practically, the unanimous approval 
of those interested in the company. It was proposed to adopt the 
third-rail system, so that it would be possible to carry goods through 
the tunnel either by electric or steam-power. He believed that within 
five years from the date of the adoption of electric traction everybody 
would be receiving interest as provided under the scheme, 


Middlesex.—The inquiry before the Light Railway Com- 
missioners into the joint application of the Middlesex County 
Council and the North Metropolitan Tramways Oompany for powers 
to construct 17 miles of light railway in nine different local areas 
north of London was resumed on Monday at the Westminster Guild- 
hall. The Commissioners, who have gone over the proposed routes, 
intimated their inability to sanction the proposed line from North 
Finchley to Hampstead, and parts of the other lines. The pro- 
moters withdrew several of the lines, and evidence’ was heard in 
opposition to the projected line to Finchley. —— 

Portsmouth.—The delay which has occurred in trans- 
ferring the local tramways tothe Corporation under the terms of the 
Act obtained by the latter, has not resulted in an amicable arrange- 
ment. Oa the last day of 1899 the tramways company’s manager 
(Mr. A. W. White, J.P.,) insisted that the Corporation were bound to 
take over the omnibuses, hearses, &c., as well as the tramcars and 
lines, and the Corpcration refusing to do so, the undertaking has, up 
to the present time, remained in the hands of the company. Ata 
recent Council meeting the failure of the negotiations was 
and the Tramways Committee was empowered to take legal proceed. 
ings to acquire the undertaking, with a proviso that before taking 
legal action, they were, if possible, to arrange for a preliminary 
meeting before the arbitrator (Sir F. Bramwell). The tramways 
company, however, decline to submit the question in dispute to that 
gentleman, and consequently legal proceedings will’ be instituted 
without further delay. 











TELEGRAPH AND TELEPHONE NOTES. 


Imperial Telegraphy.—According to the 7imes a meet- 
ing of members interested in the question of Imperial | 
communication was held in one of the committee rooms of the House 
of Commons on 23rd inst., to consider what action should be taken 
in view of Mr. Balfour's reply to-Mr. Stuart Wortley and Sir Charles 
Dilke, that he would be prepared to give facilities for discussing the 
subject on an early Friday should there prove to be a general demand 
for such a discussion. Sir Edward Sassoon, who presided, explained 
the steps which had already been taken in connection with the move- 
ment, and stated that satisfactory progress had been made in the 


“ collection of information exposing the defects of the existing — 


He declared that the cable companies had failed to realise 
obligations in the cource of the present war, and he laid great stress 
upon the Imperial character of the Pacific cable scheme as constitut- 
ing by far the most valuable factor in the project of encircling the 
globe with an all-British cable. Having expressed a devout hope 
that the appeal addressed by Mr. Chamberlain to the Australian 
Governments would have the effect of reconciling conflicting smbi- 
tions, Sir Edward Sassoon referred to the commercial aspects of the 
question, and, in conclusion, suggested that a requisition should be 
signed for the purpose of proving to the leader of the House that 
the desire for an early discussion was widespread. Sir Onarles 
Dilke, Mr. Cohen, Mr. Maclaren, and others, having also spoken, & 
requisition in the form indicated by the chairman was drawn up and 
signed forthwith by all the members in attendance. 


Telegraphy and the War.—In an article in the 
Morning Post of March 10th, Mr. Oharles Bright, F.R.8.E., wri 
with regard to the Pacific cable scheme, to which impo 
references are made in our other columns this week, says :— 


The Dominion of Canada and the Australian Governments have almost, 
without exception, expressed their eagerness—in a really practical sense—for 
early realisation of the scheme; but there the matter rests for the want of the 
right word being given over here. It may seem but natural at first sight—con 
sidering the constant pulling at the purse strings in all directions—that the 
Treasury should be indisposed to give any strong support to a project the abso- 
lute necessity of which does not appear on the surface. Still, it should be 
remembered that this is one of those measures the policy—aye, the 
necessity—of which will only be really apparent from a strategic standpoint 
when, as in the time of a European war would assuredly be the case, we are 
entirely cut off from all telegraphic intercourse with our colonial brothers. 


The writer also says :— 


Another useful cable would be one from the Cape to the important side of 
Australia, if only as a duplication of the existing Eastern system dependent on 
the good behaviour of an indifferent land line. But though the value of this 
will be exceptionally prone to appeal to the public mind just now, it should not 
be supposed that this will in any sense meet all the requirements fulfilled by aa 
all-British Pacific cable, though those interested in the former scheme may find 
it a convenient moment to strongly urge an idea of that character. 


Oontinued on page 587.) 











— 
Vol. 46. 





GREEN 


Tue Tow. 
obtained ¢ 
Board of 
Novembet 
other tow! 
tenuatin 
of finding 
present at 
Partick, ° 
rained 6 

left Gree 








The Cour 
appointed a 
committee 
electrical e 
scheme was 

The Cou 
to interviey 
with the re 
grace in w 
toads, for el 
Trade woul 
had already 
authorities « 
sented at the 
With electric 

It is of in 


geike | * h 


ghee 











——— 


Vol. 46. No. 1,166, Manon 30,1900.) THR ELECTRICAL REVIEW. 583 








GREENOCK CORPORATION ELECTRICITY 
WORKS: 





Tue Town Council—alias the Police Board—of Greenock 
obtained a provisional order for electric lighting from the 
Board of Trade in May, 1883, and commenced supply on 
November 30th, 1899. Still, this record has been beaten by 
other towns that we could name, and no doubt there are ex- 
tenuating circumstances—such as, for instance, the difficulty 
of findiny a dry place on which to build the station. We were 
present, «.t the opening ceremony, when Provost Wood, of 
Partick, called particular attention to the fact that it had not 
rained @.! day! However, it rained all night, and when we 
left Grecnock it was “a wee bit saft.” 








surprise that in a large commercial town like Greenock, 
electricity works had not already been established, and met 
the excuse that the Corporation owned the gas works and 
must guard their interests, with the retort that the universal 
experience of the Board was that wherever electricity was 
introduced the development of the gas industry went hand 
in hand with that of electricity. 

The Council was now thoroughly aroused, and appointed 
a deputation to visit various towns and report on the 
question; Mr. 8. E. Fedden, of Edinburgh, was appointed 
borough electrical engineer in October, 1898, and drew up a 
new scheme, which was estimated to cost £30,000, witha pro- 
vision of £5,000 in addition for spare cable ways. Tenders 
were invited, and that of the India-Rubber, Gutta-Percha 











WATER-TUBE BOILERS, SHOWING CHAIN GRATE STOK2R, 


The Council in 1897 discovered that it had an order, and 
appointed a committee; after six months’ deliberation the 
committee obtained a report from Mr. Teague, the city 
electrical engineer of Paisley, in which a comprehensive 
ccheme was outlined, involving an outlay of £27,500. 

The Council shortly afterwards appointed a deputation 
o interview Sir Courtenay Boyle at the Board of Trade, 
vith the result that the Council was given one year’s 
stace in which to mend its ways—by breaking up the 
toads, for electric lighting mains; otherwise the Board of 
Trade would cancel the order and admit a company, which 
had already made application to that end. Incidentally, the 
authorities of Port Glasgow and Gourock, who were repre- 
‘ented at the conference, expressed their wish to be’ supplied 
With electricity by Greenock, rather than by a company. 

It is of interest to note that the Board of Trade expressed 


and Telegraph Works Company, Limited, for the engine 
house plant ; Callender’s Cable and Construction Company, 
for mains, &c. ; Messrs. Babcock & Wilcox, for boilers ; and 
Mr. J. M’Ewan, for the buildings, wete accepted ; the total 
amount being £31,000. 

The Electricity Committee, of which Mr. J. Cameron was 
convener, now proceeded to display an amount of activity 
hitherto unsuspected, and only surpassed by that of its 
energetic engineer, Mr. Fedden, The contractors were duly 
harassed, and the work was rapidly pushed forward, with the 
result that in 7 months and 10 days from the commencement 
of operations the supply to both public and private lamps was 
begun, thus constituting anew record. We gave an account of 
the opening ceremony in our issue of December 8tb, 1899 ; 
although the plant was at that time sufficiently forward for 
carrying on the supply, the station was not finally completed. 
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The buildings, which are situated near the River Clyde, in The feed water passes through a water meter, which is ant 
the centre of the town, have been laid out witha view to large —_ provided with a bye-pass ; the piping is somewhat compler, am 
extensions at an early date, ample space being provided for as the pumps, steam and cold water pipes are all in duplicate, ma 
trebling the capacity of the whole of the generating plant _ while it is also possible to feed through either the Berryman the 
without structural alterations. The boiler house at present | feed water heater or the economiser, or both at once, wol 
contains two Babcock & Wilcox boilers, each capable of The steam range in the engine room isof mild steel pi tra 
evaporating 7,500 lbs. of water per hour, and working ata in duplicate, with free copper bends; it is slung from tho 
pressure of 200 lbs. per square inch. Each boiler contains brackets, and is lagged with sectional magnesia and fosgi] the 
nine sections of nine tubes, 4 inches diameter by 18 feet meal. The piping was designed by Mr. Fedden, in conjune- ter 
long, with a steam and water drum 48 inches diameter, and _— tion with Mr. Bast, and special care was taken to work out wh 
has a heating surface of 1,827 square feet. The boilersare the exact lengths, so that every part fits perfectly, and Cat 
fitted with the automatic stoker and revolving chain grate | make-up pieces are entirely absent. The joints are made use 
patented by that firm, and which we describe elsewhere in with special rubber insertion, and give no trouble, in spite - 

an 


this issue; this is seen to advantage in our view of the of the high pressure. 
boilers, both in its working position and as withdrawn from The exhaust pipes are of cast-iron, with copper bends, and 
the boiler. Slack coal is employed, and the moving parts _are carried below the floor level, to a feed water heater in the 
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MAIN: SWITCHBOARD, 


are driven by a 5-H.p. Silvertown motor. The Green’s boiler house, or direct to the atmospheric exhaust pipe, which 
economiser consists of 256 tubes; the scrapers aredriven is separate from the stack and is fitted with a huge silencer 
by a 2-8.4.P. Silvertown motor of the open type, running at weighing 30 cwt. 
1,250 revolutions per minute, with rubber belt drive. The The engine room is well lighted and ventilated, and of 
boilers are fitted with the Babcock-Wilcox superheater, ample size for large additions of plant, while it can easily 
which is connected with one only of the duplicate steam ranges, © extended endwise. Passages are provided batween the 
and can be flooded at pleasure when not required for use. foundations of the engines beneath the floor. 
Space is provided for four more boilers of the same size, The plant at present installed consists of two generating 
and there is ample room in all parts of the boiler house. sets, steam balancer, and two motor-boosters. The engines 
Hopkinson & Dewrance valves are used on the steam driving the generators are of Messrs. Belliss & Morcom’s 
range ; a separator is fixed on the main steam pipes next to _latest type, three-crank tandem compound, with piston valves, 
the engine room, and Royles steam traps at various points. capable of developing from 250 to 325 1 H.P,, and run at 420 
For the feed water supply there are two Weir pumps, of revolutions per minute. Forced lubrication is, as usual, 
the vertical type, each capable of delivering 1,500 gallons per © provided; the speed is controlled by means of a sbaft 
hour at full boiler pressure; these draw from alarge tank, governor acting on the throttle, and can be adjusted while 
which is fed from the town mains, and which also receives running. 
the drainage from the various steam traps, &c The generators were made by the India-Rubber Company, 
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and are rated at 300 
amperes, 600 volts 
maximum output ; 
they are compound 
wound for future 
traction purposes, 
thoagh at present 
the tramway mat- 
ters are in a some- 
what unsettled state. 
Carbon brushes are 
used, with venti- 
lated commutators 
and automatic ring 
le brication. 
The most notice- 
le feature about 
ese machines is 
sir massive con- 
uction, and the 
eral allowances 
ich have been 
ide in all siz gs. 
e field magnet 
ndings are di- 
ied into sections 
r greater security 
insulation. The 
nerators are 
aranteed to run 
1 and without 
irking under a 
hour test at 15 
r cent, overload ; 
d to run con- 
wuously with 25 
r cent., or for a 
ort time at 30 per 
nt. overload. We 
ould imagine that 
hese machines 
‘ight with advant- 
ave be rated at 15 
percent. greater out- 
put than is stated 
above, forif they run 
cool and sparkless at 
that rate continu- 
ously, it is a misuse 
of the term to call 
them “over-loaded.” 
In accordance 
with Mr. Fedden’s 
specification, all the 
electrical machinery 
runs sparklessly 
without change of 
brush position from 
no load to overload. 
The balancer con- 
sists of a two-crank 
compound engine 
of 160 1.H.P., with 
Messrs. Belliss’s 
patent single-valve, 
driving two dy- 
namos in tandem, 
each rated at 200 
amperes, 300 volte, 
at 450 revolutiors 
per minute. There 
are four bearings, 
with ring lubrica- 
tion, The shunt is 
wound in sections, 
and the weight of 
the field magnets is 
partly borne on 
blocks laid on the 
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concrete bed. Immediately after this set.was laid down, it 
was successfully run for 50 hours to charge the battery. 




















GALLERY BELOW SWITCHBOARD, 








FEED-WATER Pumps AND HEATER. 


The remaining 
apparatus conrists 
of two battery- 
charging boosters, 
each capable of 
generating 120 
amperes at 50 to 
150 volts, and 
driven by a motor 
taking 75 amperes 
at 300 volts, at 750 
revolutions per mi- 
nute. These ma- 
chines are arranged 
in line, with half 
couplings, which 
normally run clear, 
but can be bolted 
together with a dis- 
tance piece between ; 
when so coupled, 
the combination 
becomes a booster 
balancer. 

An Aron meter 
is placed in circuit 
with each machine, 
the meters being 
mounted on the 
front of the switch- 
board gallery ; the 
latter, it will be 
noticed, is not so 
excessively high as 
is too often the case, 
and no attempt has 
been made to tuck 
machines in under- 
neath it, where they 
are effectually hid- 
den from the view 
of the attendants, 

A 15-ton over- 
head traveller by 
Messrs. Carrick and 
Ritchie, fitted with 
automatic brake and 
operated from the 
floor level, traverses 
the engine rcom. 

The switchboard 
forms one of the 
most interesting 
features of the sta- 
tiop, not so much 
on account of 
novelty as because 
of the care which 
has evidently been 
expended on _ its 
design. Ample 
space has been pro- 
vided, before and 
behind, above and 
below the board. 
The latter consists 
of enamelled slate 
slabs supported by 
wrought - iron up- 
rights, bearing 
vertical bars on the 
front for dynamos 
and feeders, and two 
horizontal bus bars 
on the back. Con- 
nection is made 
with screw plugs, 
and each dynamo 
and feeder circuit 


is provided with duplex fuses on both poles, The measur- 
ing instruments are chiefly of the Kelvin type, with two 
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large illuminated dial Weston voltmeters at the end of the 

switchboard gallery, and two small ones for the boosters. 

The zero current cut-outs are of the Silvertown Company’s 
ttern. 

The battery regulating cells are those nearest the middle 
wire; there are in all 304 cells, of which no less than 100 
—50 on each side—are connected with the regulating 
switches. The balancers can be interchanged by means of 
throw-over switches. The middle wire is earthed through 
one of a series of graduated fuses, which can be brought 
into circuit in turn and form a rough index to the character 
of a fault. The slides for regulating the pressure of the 
generators are mounted on the switchboard iteelf. All the 
switch gear is of exceptionally massive construction, and 
presents a handsome appearance. The switchboard is sur- 
mounted by a scroll in wrought-iron, well shown in our view 
of the board. 

The battery is somewhat cramped, having to be arranged 











representing the Silvertown Company, for their kindness in 
enabling us to prepare this article, and in furnishing 
particulars of the undertaking, as well as to the contractors 
who carried out the work, and who have kindly furnished 
photographs of the station. 








Nature’s Wireless Telegraphy.—Mr. Sydney Webb 
describes in Nature, February 8th, a curious phenomenon 
which he has observed in connection with electric arc lamps 
during a discharge of lightning, which shows how mucl 
there is yet in electricity which is not dreamt of in our 
philosophy. While Mr. Webb was endeavouring to take 
photographs of lightning flashes at Dover, he found it neces- 
sary to include in the field of view of his camera several 
alternating current Brush arc lamps. On developing his 
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GENERATING AND BALANCING SETS, AND STEAM PIPES, 


in two tiers. It consists of Tudor 15-plate cells supported 
on insulated wooden stands. The connections are made 
with lead-covered cables. 

For the street lighting 44 10-ampere arcs of the Brockie- 
Pell type have been installed in 11 circuits ; they are spaced 
50 to 70 yards apart, and have effected a complete revolu- 
tion in the citizens’ ideas of what constitutes good lighting ! 

The mains were laid by Callender’s Cable and Construction 
Company, Limited, on their solid system (with some draw-in 
distributors). There are five feeders of 0°5, 0°4, and (three) 
0°25 square inch cross-section. At the start applications for 
3,000 8-c.P. lamps had been filed, and there is no doubt 
but that this number will soon be trebled, The trustees of 
the Harbour Trust have had the lighting question under 
consideration, and will probably become customers of the 
electricity works, in which case an important accession to the 
load will take place. 

We have to express our thanks to Mr. Fedden, borough 
electrical engineer: his assistant, Mr. Nelson: and Mr. Best, 








negatives he found evidence of discharges of electricity from 
the arc lights. Bright lines in the photograph proceeded 
sometimes from the arc to the ground, at other times formed 
complicated patterns resembling wire entanglements in the 
neighbourhood of the arc, but always appeared to represent 
a luminous discharge having its origin in the arc, and evi- 
dently brought about the lightning flash, which also was 
found photographed on the plate. Sir George Stokes 
attempts to explain this curious phenomenon on the hypo- 
thesis that the arc acts as a coherer, in which discharges are 
produced by the electro-magnetic waves generated by the 
lightning discharge. A steep potential gradient always 
exists in the neighbourhood of an arc, and the addition to 
this of the gradient of an electric wave may be sufficient to 
break down the dielectric and bring about a luminous 
electric discharge. This Sir George Stokes names “ Nature’s 
Wireless Telegraphy.” The hypothesis appears in a general 
way very plausible, but the details of the curious phenomenon 
have yet to be accounted for. 


a See Ae cele 
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TELEGRAPH AND TELEPHONE NOTES. 





(Continued from page 532.) 
Telegraphic Interruptions and Repairs:— 


CaBLEs. Down, Repaired. 
Waet Inpres :— 
Jamaica- eee June 30, 1899 eee eee 


Trinidad-Demerara (1891 dupli- 


cate) —«. tes eee -»- Oct, 28, 1899 .. 
Mole 8t. Nicholas-Cape Haitien... March 6, 1900 . 


New York-Hayti ... .. Feb. 26,1900 ... Mar. 24, 1900 
Cayenne-Pinheiro ... ae .s. Oct. 11, 1899 ©... ian 
Cayenne-Paramaribo ... Feb. 16,1900 ... 
Oeara-Maranham ... Beb. 20,1900 ... 
Para-Maranham ..- March 2, 1900 ... a 
Qoro-Maracaibo eee Mar. 15, 1900 ... aS 
Djedda-Souakim a ea -,.. March 18, 1900 ... Mar. 23, 1900 
Latakia-Oyprus aes ae +. June 20, 1899 ... <ée 
Sitia- Rhodes... és eee Mar. 17, 1900 ... as 
Tarifa-Tangier +e. Jan, 2,1900__.... iss 

LaNDLINES. 
Wrest Inpmms :— 
Communication with Port de Paix 
(Haiti) ... se ove, one Feb, 26, 1900 .... 
SouTH AFRICAN :— 
Communication with Maf 
and beyond. ...  - a. «-. Oot. 18, 1899... is 
Communication with all offices 
beyond Orange River ... +. Oct. 18, 1899... ose 
Communication. with north of 
Mooi River (Natal) ... __... Oct. 22, 1899 ... vo, 


Communication beyond Burghers- 
dorp (Cape’of Good Hope) ... Nov. 7, 1899 ... aa 
Communication beyond Estcourt 


(Natal) ... see lode |. Gee NOW. J, 1609 0 
Oommunication with all offices of ; 
Colombia ... --» Oct. 23,1899 ... 


Communication with Oolombia 
beyond Buenaventura... --. Jan, 22, 1900 ... 
Communication “wd Hanekine ” 
interrupted on Persian Territory Feb. 24, 1900 ... 
Coro-Maracaibo eee eee eee Mar. 15, 1900 eee 
Serena-Valparaiso ... wes -». Jan. 16,1900 ... ai 
Saigon-Bangkok . ee. Mar, 24,1900 ... Mar. 26, 1900 


Cables to Australia.—In a second circular letter, 
dated Brisbane, February 12th last, Mr. James G. Drake, the Post- 
master-General for Queensland, follows up his letter and report of 
February let, by drawing attention to “the action now being taken 
by the Eastern Extension Telegraph Company, with the view of in- 
duc.ng the Australasian Colonies to enter into a new agreement 
which would operate injuriously against the early accomplishment of 
the Pacific cable scheme.” -A report is also given of the views held 
by the Brisbane Chamber of Commerce, as communicated to him by 
a deputation representing that body. Mr. A. J. Carter (the president) 
drew attention to the consistency with which, for the last 20 years, 
Queensland had advocated and insisted on the necessity for the 
Pacific cable; he alsoexpressed regret that the Postmaster-General of 
New South Wales was imperilling the position when success seemed 
almost assured, and pointed out that the Eastern Extension Company, 
with their usual astuteness, were drawing a herring across the trail 
inthe shape of their proposed new agreement, Mr. Carter also 
quoted at some length from an address delivered to the Liverpool 
Chamber of Commerce by Sir Edward Sassoon, M.P., which 
went to show that in spite of enormous sums received in 
subsidies the companies in alliance with the Eastern BHx- 
tension Company had so far neglected to make sécure by 
duplication their cables laid 20 years ago that at a critical period 
their cables to South Africa were always breaking down, and 
farther, that the cables of this system could not be described as all- 
British, as they touched at Java, St. Vincent, Madeira, Egypt, and 
other foreign territories. Another member of the deputation, Mr. 
Arthur, pointed out that “the best proof of the probable utility of 
8 Pacific cable was the position the other parties were taking up. The 
concession offered when they were threatened with opposition must 
be discounted, as it was only wrung from them.” In replying, the 
Postmaster-General said: “The fact that the company is willing to 
make such a concession now is, as Mr. Arthur has said, an example of 
the value of the monopoly which they now have a chance of losing. 
They have agreed to give, when they find themselves in fear of losing 
it, what they had refused to give before. The Government to-day is just 
as strong, if not stronger, in its resolveto dc everything in its power to 
see the Pacific cable scheme carried out, and they will countenance 
no proposal which will jeopardise it. With regard to New South 
Wales, I cannot think that the people of New South Wales are 
unanimous in the views expressed by the Postmaster-General, and I 
don’t think the Government there can agree to go forward in direct 
opposition to the views of the majority of the people in Australia.” 
The following telegrams were received, ali dated February 12th :— 
Postmaater-General, New Z:aland, to Postmaster-General, Brisbane : 
“ Ke Pacific cable—I am glad to hear your Oolony will co-operate 
with New Zealand and Osnada. In this course I fally concur. We 
are anxious to have the Pacific cable, whether the Oape cable ‘is laid 
or not, and anything we can do to bring this about will be gladly 
attended to.” From Henry Chas. Mitchell, Sydney Chamber of 
Commerce, to the Postmaster-General, Brisbane: ‘Our Chamber has 
consiatently advocated Pacific cable, and will be pleased to see early 


consummation of same.” From O. Hallem, Esq., secretary, Chamber 
of Commerce, Melbourne, to Postmaster-General, Brisbane: “ By 
deputation and every possible way have protested against concessions 
asked for by Eastern Extension.” 

Wednesday’s St. James's Gazette informs its readers that the Pacific 
cable project is no longer in jeopardy.. The writer has Lord 
Strathcona’s authority for stating that no serious obstacle is now in 
the path of the undertaking, and that the committee is at present dis- 
cussing practical details, prior to the issuance of the contracts. 


The Telegraph Service.—Onr telegraph service still 
continues to be carried on at a loss, says the Financial Times. A 
return just issued gives the figures for the year ended March, 1899, 
which show a deficit of £520,000, against one of £606,000 for the 
previous 12 months, and of £443,000 for 1896-97. The total deficits 
of the department up to the end of last month amount to the nice 
round sum of £7,756,000. 


Telegraphic Delays.—In the House of Commons on 
22nd inst., Mr. Alban Gibbs atked whether the Postmaster-General 
was aware that fresh delays had arisen in the transmission of tele- 
grams from Russia through the Great Northern Oompany’s cable at 
Newcastle, and whether the Postmaster-General could give any 
guarantee that steps would be taken by the Post Office to prevent 
these constant interruptions, and when would he be a to state 
what steps would be taken by the Post Office? Mr. Hanbury, in 
reply, said: The delays to which the hon. member refers are -attri- 
butable to the interruptions of the land wires of the Great Northern 
Telegraph Company, caused by the fresh snowstorms which occurred 
a few days ago. The Postmaster-General is afraid he cannot give 
any guarantee against such interruptions. They are happily not of a 
constant nature assumed in the hon member’s question, but the Post- 
master-General will be glad to consider whether, by altering the route 
of one of the wires, or in any other way, the risk of total obstruc- 
tion can be diminished. 
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CONTRACTS OPEN AND CLOSED. 





OPEN. 


Belfast.—April 19th. . The Electric Committee wants 
tenders for the supply of electric motors for a period of 12 months. 
See “ Official Notices” to-day. — 


Cardiff.—April 3rd. The Corporation wants tenders for 
the wiring and fitting up for electric light the new Fish Market in 
the Hayes, Oardiff. Particulars, &c., from the electrical engineer, 
Eldon Road, Oardiff, deposit one guinea. 


Christiania, — 0 4th. The Secretary of State for 
Foreign Affairs has ved a despatch from Her Majesty’s Consul- 
General at Christiania, stating that tenders are invited by the 
Norwegian State Railways Administration, not later than April 4th, 
1900, at 2 p.m., for the supply of 475 tons of steel rails with their 
accompanying fishplates. Pastioulass may be examined on applica- 
tion at the Commercial Department of the Foreign Office between 
11 a.m. and-5 p.m. ; 


Corunna, — April 15th. The Secretary of State for 
Foreign Affairs has received a despatch from Her Majesty’s Consul at 
Corunna, stating that tenders are invited by the Corunna Electric 
Co-operative Society for the supply of a complete set of electrical 
machinery of 400 u.P., and capable of supplying 12,000 lamps of 
10 cP. All necessary information can be procured from the sec’ » 
Senor Dr. Enrique Sors, 81, Calle Real, Corunna. Tenders sho 
be addressed to the President, Senor Dr. Manuel Baifa, Oalle Zafateria, 
No. 5, Corunna, before April 15th. 


Cer ae 7th. ‘The Secre of State for Foreign 
Affairs has ved a despatch from Her Majesty’s Consul-General at 
Canes, Orete, stating that tenders are invited by the Cretan Govern- 
ment, not later than April 7th, for the construction and working of 
tramway lines between Oanea and the suburb of Halepa, and between 
Canea and the new Government offices. Such ulars as have 
been received may be examined on personal a) at the Oom- 
mercial Department on the Foreign Office any between the hours 
of 11 a.m. and 5 p.m. 

Dublin.—April 26th. The Electric Lighting Committee 
wants tenders for six Lancashire and four water-tube boilers and two 
economisers; two 1,000-xw. and two 500-xw. low oak Pay hase 
generators for the electricity supply scheme. See “ Notices” 
March 9th. 

Durban Cota 2nd. ‘The Corporation is invit- 
ing tenders for 1,900 tons of steel rails, 64 tons of fishplates 
(bolts, bonds, &c.), 407 loads Aw hardwocd stringers, &c., also 
the laying of eame for 14:36 miles of single track, and bonding 2:96 
miles of equivalent existing single track, the Corporation la: 
concrete foundations and making up roadway. See “ 
Notices” February 9th. 


Edinburgh.—April 7th. The Corporation wants tenders 
for the supply of coal, arc lamp carbons, cast-iron pipes, pavement 
box frames, &c., for the electricity supply stations oe 1900-1901, 
Bee “ Official Notices” March 23rd. 


France.—April 5th. The French Post and Telegraph 
Authorities in Paris are inviting tenders until April 5tb, for 
supply of 762,000 porcelain insulators, in eight lots. Particulars may 
be obtained from, and tenders are to be sent to, Le Sous- 
d’Etat des Postes et Telegraphes, Rue de Grenelle 103, Paris, 
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France,—April 12th. The French Post and Telegraph 
Authorities in Paris are inviting tenders until April 12th, for the 
supply of 460 tons of bropzs or copper wire. Particulars may be 
ob‘ained from, and tenders are to sent to, Le Sous-Secretariat 
d’Etat des Postes et Telegraphes, Rue de Grenelle 103, Paris. 


Glasgow.—April 18th. The Corporation wants tenders 
for the ane of telephone cables (including drawing into conduits 
and jo ~ 4 and telephone instruments (wal and table). Sse 
“Official Notices” this week. 

Halifax. — = ¥ 7th. Tenders are being invited for 
electric lighting work for the Victoria Concert Hall and premises. 
Bee “Official Notices” March 16:h. 

Halifax.—The Electricity Committee wants tenders for 
@ year’s supply of electricity meters; and the Tramways Committee 
for the supply of various in connection with the overhead 
equipment of new lines. See “‘ Official Notices” to-day. 


Keighley.—March 31st. The Corporation wants tenders 
for wiring the new municipal offices now erecting. See “ Official 
Notices” March 16th. 


Maidstone.—April 3rd. The Corporation wants tenders 
for steam and water pipes and valves for electric lighting worke. 
See “ Official Notices ” March 16th. 


eens ag ir 7th. Tenders are wanted for a complete 
electric lighting installation for the Oounty of Northumberland 
Lunatic Asylum, near Morpeth. Sce “ Official Notices” March 23rd. 


Roumania.— April 10th. Tenders are being invited 
until April 10th by the Roumanian Post and Telegraph Authorities 
in Bucharest for the supply of 20,000 small porcelain insulators and 
20,000 large ditto. 


Russia. — April 13th. Tendersare being invited until 
April 13th, by the municipal authorities of Wilna, for the concession 
for the construction and operation of a central electric lighting 
station in the town. Tendersto be sent to Derkmagistrat of Wilna, 
whence particulars may be obtained. 


Salford. — April 9th. The Corporation wants tenders 
for an ash conveyor and two electrically-driven travelling cranes, 
for the new electricity works. ‘See “Official Notices ” March 23rd. 


Southampton.—April 7th. The Harbour Board invites 
tenders for a motor transformer with accessories. See “ Official 
Notices” March 16th. 


Sunderland.— March 20th. The Corporation wants 
tenders for india-ruabber covered cables, wrought-iron and cast-iron 
piping, and box frames, and covers, for the electricity undertaking. 
See “ Official Notices ” March 16th. 


Wimbledon.—April 9th. The Council invites tenders 
for 5,000 16-o.P., and 1,000 32-c.P. incandescent lamps. See “ Official 
Notices” to-day. 


Wolverhampton. — The Tramways Committee of the 
Corporation invite tenders for steel rails and accessories required in 
connection with the construction of Section 1. The weight of 
material at present needed amounts to about 700 tons, but some 
2,800 tons will be required during the next two years, All 
information may be obtained from Mr. J. W. Bradley, borough 
engineer, Wolverhampton. 


OLOSED. 


China.—Messrs. Ganz & Oo. of Buda-Pesth, have 
secured a contract from the Hast Ohinese Railway Company for 
the establishment of a large central electric power station at the 
Harbour of Talien-wan. 


Croydon.—The Town Council has accepted the tender of 


Mesars. G. and J. Weir for compound direct acting feed pumps, at - 


the price of £475, and for an exhaust steam feed water heater for 
use in connection therewith, at a cost of £23. ; 


Hull.—The Electric Lighting Committee of the Hull 
City Corporation has decided to accept the tender of Messrs. Olayton, 
Son & Co., Limited, Leeds, for the supply of two Lancashire boilers 
ata cost of £1,305 15s. 


Llandudno.—The Council has given a contract to the 
— Gutta-Percha Oompany for a steam dynamo at 


London.—The London Oounty Council on Tuesday 
accepted the tender of the Edison & Swan United Electric Light 
Co., and that of Russell & Co., for the supply of electrical stores and 
engineers’ goods for the remainder of the present year. 


Vienna.—Ata meeting of the Vienna municipal authorities 
held on March 10th, it was decided to place with the Schuckert Com- 
pany, of Nuremberg, the contracts for the erection of electrical 
generating stations required for the Vienna electric light and traction 
schemes. It is proposed to at present instal eight generating sets, 
with an output of 3,000 u.P. each, of which 15,000 u.P. will be used 
yt mee purposes. The estimated value of the contracts is over 

r e 


FORTHCOMING EVENTS. 





Friday, March 30th.—At 8 p.m. Electro-Harmonic Society. Last 

smoking concert for the 1899—1900 season. afi 
Monico. 

At 7.80 p.m.—North-Hast Coast Institution of Engineegs 

and Shipbuilders, Newcastle-on-Tyne. Paper on 

“The British Naval Engineer: Hie ee position 

and influence on our sea power,” by Mr. D. B Morison, 

Monday, April 2nd.—At 5 p.m. Royal Institution. General monthly 
meeting. 


Tuesday, April 3rd.— At 7 p.m. Society of Model Engineers, 
Meeting at the Memorial Hall, Farringdon Street, 
paper by Jas. O. Orebbin on “ Model Boilers.” 

Wednesday, April 4th—At 7.30 p.m. Institution of Electrical 
Engineers. Students’ Meeting, paper on “Electric 
Driving in Workshops,” by J. H. Johnson. 

Thureday, April 5th.—At 8 o’clock. Institution of Electrical 
Engineers. Conclusion of discussion on Mr. Wade's 
paper on “Storage Battery Problems.” Paper by 0, E. 
Grove, on “ The Electrical Equipment of Ships of War.” 

At 8 p.m.—Chemical Society. Meeting. 

At 8 p.m.—Civil and Mechanical Engineers’ Society. Prof, 
A. Sharp, B.8c., Wh.8c., A.M.1.0.E., on “ Fly-wheel 
Accidents.” 

At 8 p.m.—The Réntgen Society. Ovcdinary meeting, 
on“ The Influence of the X Rays upon the Growth 
and Development of Micro-organisms,” by Dr. Norris 
Wolfenden and Dr. Forbes Ross. 

Friday, April 6th.—At 9 p.m. Royal Institution. “Solid Hydrogen,” 

by Prof. Dewar, F.R 8, : 


Saturday, April 7th.—Royal Institution. Lord Rayleigh on 


“ Polarised Light ” (Lecture V.). 

Monday, April 23rd.—At 8 o’clock. Institution of Civil Engineers, 
The eighth “ James Forrest” lecture, by Sir William 
Preece, K.0.B., on “The Application of Electricity 
to Engineering.” 


Serna: 








NOTES. 





Municipal Trading.—In his paper on this subject read 
at the dinner of the London Chamber of Commerce last 


-week; Lord Avebury pointed out that the indebtedness of 


the local bodies already much exceeded £100,000,000. If 
the present tendency continued, it would reach many 
hundreds of millions. It was, indeed, rapidly assuming 
gigantic proportions. The following were among the 
businesses which various municipalities, in Bills before 
Parliament this session, asked for powers to undertake ;— 
Banking, pawnbroking, coal supply, saddlery, telephones, 
tailoring, manufacture of electrical fittings, of the residual 
roducts of gas, supply of apparatus for games, Turkish 

ths, cold air stores, refrigerators, estate agency, printing, 
and constructing lifts. Such proposals seemed open to many 
objections. In the first place, the municipalities would 
either make higher charges or lose money, or both. The 
roposajs would involve borrowing on a stupendous scale, 
n the United States the sum invested in electrical ander- 
takings alone already far exceeded £50,000,000 ; and if the 
proposals of our municipalities were to be carried out 
generally, it would involve borrowing to the extent of at least 
100 millions of money in this respect alone. It was im- 
possible to say how many hundreds of millions the 
total would reach. It was undesirable that either the State 
or the municipalities should be involved in labour problems 
more than could be avoided. The action taken by munici- 
palities not infrequently tended to defeat the very object they 
bad in view. Our municipalities had immense respon- 
sibilities and problems to solve, which were enough to tax all 
their energies. The Government had promised a Joint 
Committee to consider the whole question, and until that 
Committee had reported no extension of powers should be 
given. 





Pollak-Virig System of Telegraphy.—Regarding Mr. 
Garland’s article on this subject in our last week’s issue, in 
fig. 5 the word printed “Conductor” should, of course, be 
“ Condenser,” and in the first colamn of page 510 (16 lines 
from bottom), the word “fresh ” should be deleted from the 


phrase “ discharge prolongs the fresh current.” 
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Poleforcia,—Fivery few years gees the recrudescence of 
the idea of something for nothing. We do not.say that the 
new force of poleforcia belongs to this category, because it is 
impossible to tell from the extraordinary jargon of a very 
lengthy pamphlet which treats of the subject just what it 
is that the writer is trying to describe. The 13 pages of this 
extraordinary production are written in the English as she is 
spoke style of, we should imagine this time, a German. It 
is decidedly funny. Here is one characteristic para- 
graph :—“ In consequence of the revolutions of this shaft, 
levers are forced up and held up together, then those levers 
which were up, when the two new levers are forced up, these 
first two are dropped, leaving two still forced up.” This is 
clearness itself compared with other es. In plain 
English, if we understand the drift of the invention, the 
“multiple energising momentum engine,” whose head- 
quarters are at 130, Westminster Bridge Road, consists of 
a series of engines with ratchet coupling to an assemblage 
of fly-wheels, and some wonderful gain of energy is supposed 
to be secured by the non-positive connection in the perform- 
ance of “rotary foot-pound. work.” Each fly-wheel is run 
nine revolutions idle, and then is coupled..automatically to 


the shaft for three revolutions. The idea in the inventor's . 


mind appears to be that he in some way gets hold 
of energy from nothing, because more power is 
required to lift 1 ton 1 foot than to draw 1. ton 
1 foot horizontally. This is to him “the —_ of a living 
thing in the wheels.” oan Ezekiel has been getting 
at him. It must have cost a lot to print the brochure 
on very good paper, and there must be some deluded 
ereature at the back finding the money for this ridiculous 
thing. Presumably the public may be asked to subscribe 
to this, or we should not have noticed the affair at all. If 
those in it are acting in ignorance, it is kindness to let them 
know their engine is best fitted for the useless scrap heap. 





The Longworth Power Hammer.—One of the greatest 
objections to the use of electrical driving in small shops 
comes in at the question of the steam hammer. A steam 
hammer is a necessity, and the proprietor cannot see that it 
costs him much more to drive his shop altogether by steam 
power so long as he must keep up steam for the hammer. 
In the Longworth hammer the motive power is derived 
from any mechanical source, and an electric motor may well 
be employed as the motive power. The difficulty with 
power hammers has been the regulation of the force of the 
blow. In the Longworth hammer this regulation is effected 
by means of a cushion of air rendered: variable in volume 
under the piston in a controlling cylinder by means of a 
valve under the control of the attendant. There is a large 
field for electrically-driven hammers in many shops where 
the power is small and steam is used only for a steam 
hammer. It is the want of such a hammer, or should we 
say, the small knowledge of its existence, that is one of the 
es to be encountered by electrical transmission 

vocates. ; 





A Fatality and its Cause.—A joiner who was engaged. 
casing some electric cables at some premises at Accrington on 
Thursday last week was subsequently found in an unconscious 
state close to where he had been working, and he died in about 
12 minutes. When the inquest was held, one of the chief 
questions raised was as to whether death resulted from electric 
shock or natural causes. Evidence was given to show that the 


wires were alive, and that a motor was running at the time, 
It was thought that he was in a fit, and brandy was given. 
The medical evidence attributed death to in hemorrhage 


in the chest due to natural causes. There was nothing to 
suggest shock of any kind. The coroner said that the 
hemorrhage might have come on if the deceased had had a 
shock, but was just as likely to occur in his own chair at 
home. The jury, in their verdict, said that there was not 
sufficient evidence to show whether the hemorrhage was due 
to shock or natural causes. 





The Cape Cable Lawsuit.—A Cape Town oy, Se says 
that the Supreme Court has granted the Eastern Telegraph 
Company leave to appeal to the Privy Council against the 
judgment: given in its action against the Cape Town Elee- 
tric Tramways Company for damages for alleged interfer- 
ence with the transmission of messages. 


Glasgow Section of the Institution of Electrical 
Engineers.—At a meeting held last Friday evening, Prof. 
Magnus MacLean, M.A., D.Sc., in the chair, a paper on 
“ Methods of Charging for Public Electricity Supply” was 
read by Mr. W. W. Lackie, of the Glasgow Corporation Elec- 
tricity Supply Department. Mr. Lackie briefly outlined the 
various methods adopted in charging for electric supply, 
pointing out their disadvantages when applied to consumers . 
whose demands were different. The chief difficulty was in 
all cases the same, viz., some means of getting the consumer 
to pay his fair share of the standing charges. At the present 
time the capital outlay per kilowatt was, in Glasgow, £90. 
It was Seed, however, that with the completion of the new 
stations now being built, this would become about ee 
kilowatt. At the present time it seems that £14 per kilo- 
watt is for land and buildings, £25 for machinery, £2 for 
accumulators, and £44 for mains. Other items, such as 
meters, instruments, &c., go to bring the total up to £90. 
After taking the depreciation on the various items, it is 
found that the total depreciation amounts to £3 12s. 
annum, while the addition of 3°1 per cent. for interest and 1 
per cent. for sinking fund brings up, together with 
£1103. 3d. for management costs, a total standing charge of 
£8 163. per annum, which represents the annual cost to the 
department of each kilowatt demanded by a consumer. To 
get the most satisfactory method of charging, so that in no 
case would the department lose anything, was a by no 
means easy task when the variety of uses to which elec- 
tricity was put was taken into consideration. The lecturer 
proceeded to point out the difficult nature of electricity 
supply from the point of. view of the commercial man; 
the large capital expenditure, compared with the revenue, 
was &@ most unsatisfactory feature, especially wkere there was 
scarcely any motor load. Com with gas supply, for 
instance, electricity had many disadvantages, and to prove 
his point more clearly, Mr. Lackie drew a comparison 
between the results of the gas and electricity departments in 
Glasgow. Reducing the gas _ to equivalent kilowatts, 
the lecturer showed that, while the electricity department 
capital costs amounted to £90 per kilowatt, the gas depart- 
ment capital cost was only £11 15s, while the standing 
charges of the former was £8 16s., the latter was only 14s. 6d. 
per kilowatt. ‘ Interest and sinking fund in the case of the 
gas department amounted to 5 per cent, of the total revenue, 
while the same charges in the electricity department 
swallowed 29 per cent. of the revenue. An interesting dis- 
cussion followed the reading of the paper, during which Mr. 
Henry A. Mavor made some interesting observations on the 
charges his firm made for electrical energy in 1884, prior to 
the acquisition of the undertaking by the Corporation, the 
initial charge was 8d. per unit, with 10 i cent. reduction 
for each 1,000 hours of maximum demand. 





The Tivoli-Rome Installation—In a recent issue we 
mentioned that the output of the above works for 1899 was 
1,500,000 units. This, however, was incorrect, as in the 
official report of the Societs per l’I[lluminazione di Roma for 
1899, we read that the energy delivered for lighting was 
1,785,401 units; for motive power, single and phase, 
447,927 units ; and energy delivered for tramways as alter- 
nating current converted into direct, 2,417,293 units; or a 
total of 4,650,822 xw.-hours. The plant at Tivoli is 
10,000 H.P. capacity, three-phase lighting being taken off 
one-phase, and power off two or three, as the case may be. 





Dry Secondary Cells.— Liebenow discusses this subject in 
No. 4 of the Centralblatt fiir Accumulatoren und Elementen- 
Kunde, and considers that no attempts in this direction are 
likely to be successful. The investigations into the action 
of secondary cells have shown that there are electrical con- 
centration currents set up which tend to convey the acid in 
the pores of the plates from points of maximum to points of 
minimum concentration. Theee currents are necessary to 
-equalise the strength of the acid, and effect this far more 
rapidly than would it be done by diffusion acting alone. 

hen .a gelatinous electrolyte, or a 7 wrens 
powder is introduced between the plates this equalisation ia 
prevented, and the cell is soon exhausted. 
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Cable Disturbance.—In another column we report the 
discussion that took place on Prof. Jamieson’s recent paper 
on the disturbance of the submarine cable at Cape Town by 
the working of the Cape tramways. The discussion turned 
7 on the mode in which the disturbances were in- 

uced in the cable conductor by currents in the sheathing, 
and Mr. McWhirter’s experiments were very direct and 
" appropriate. The question of possible magnetic shielding 
by the iron armour of the cable probably presented no diffi- 
culty to Mr. Sayers, accustomed to the action of hole and 
slotwound dynamo armatures, though Prof. Jamieson appeared 
to anticipate that questions would be raised on the point. 
The main difficulty felt was rather an odd one, viz., the pos- 
sibility of magnetic induction across space in which, with 
steady currents, there is no magnetic field ; and, indeed, with 
rapidly changing currents, the interior of a tubular con- 
ductor is not a field of magnetic force, unless there are con- 
ducting bodies in it. But if conducting bodies are included, 
such as in the subject of Prof. Jamieson’s paper, the cable 
conductor, then the space inside the tube is an active mag- 
netic field, and currents are induced in the conducting bodies. 
A point that might well have been touched on is the relative 
extents to which the disturbance in the cable conductor was 
due to electrostatic and to electro-magnetic action 
tively. We understand that Prof. Jamieson attributes it 
mainly to the latter, and in view of the suddenness with 
which the tramway currents are started and i. , and the 
very moderate electromotive forces produced thereby along 
the sheathing wires of the cable, he is probable quite correct. 
The point is not very clear, though fortunately it has no 
practical bearing, because the differential arrangement pro- 
posed by Prof. Jamieson for dealing with the difficulty is 
equally efficient for both actions, 





The British Association.—According to the draft pro- 
gramme of the meeting of the British Association to be 
a at Bradford on September 5th, under the presidency 
of Sir William Turner, F.R.S., the chairmen of the various 
sections will be as follows :—Mathematical and <2 
sciences, Dr. J. Larmer, F.R.S.; chemistry, Prof. W. H. 
Perkin, F.R.S. ; geology, Prof. W. G. Sollas, F.R.S. ; zoology 
and physiology, Dr. R. H. Traquair, F.R.S. ; og ea 
George S. Robertson ; economic ecience and statistics, Major 
J. P. Craigie (of the Board of Agriculture) ; mechanical 
science, Sir Alex. R. Binnie ; anthropology, Prof. John Rhys ; 
botany, Prof.Sydney H. Vines, F.R.S..; astronomy, Dr. A. A. 
Common, F.R.S. Evening discourses will be delivered b 
Prof. Gotch, F.R.S., on “ Animal Electricity” and by Prof. 
W. Stroud on “ Range Finders,” and a lecture to working 
men will be given by Prof. Silvanus P. Thompson, F.R.S. 





Lectures.—At a meeting of the Andersonian Chemical 
Society at Glasgow last Friday, Mr. J. H. Walker read a 
oad on “Henri Moissan’s Work with the Electric 

urnace.” 


For the benefit of the Soldiers’ and Sailors’ Fatnilies’ 
Local Fund, Mr. Leonard Andrews, M.I.C.E., is to give a 
series of electrical experiments in the Pablic Hall, Hastin 
on April 2nd. The demonstration will be given under the 
auspices of the Corporation, and the Mayor will preside. 

lecture: dealing with the utilisation of water-power in 


Switzerland was given on 22nd inst., at the Midland Insti- 


tute, Birmingham, by Mr. D. K. Morris. 
# At the Royal Dublin Society last week, Prof. John Joly, 
F.R.S., made a communication on “ Electric Farnaces.” 

Before the Gloucestershire Engineering Society on Tuesday 
last week, a paper was read by Mr. W. A. Walton, A.M.I.E.E., 
on “A Glance at Electric Traction, and its Progress in the 
United Kingdom.” 

At a meeting of the Staffordshire Iron and Steel Institute, 
at Dadley, on Saturday, a paper was read by Mr. G. Melland, 
on “The Relations of Aluminium to Iron.” 





Boilers Registration and Inspection.—In the House 
of Commons on Monday, it was agreed that a Select Com- 
mittee be appointed to consider and report on the advisa- 
bility of legislation to ensure the systematic and regular 
inspection and certification of boilers, with the object of 
diminishing the risk to life and property arising from boiler 
explosions, 


Personal.—Mr. 8S. L. R. Price, of Ayr, Corporation 
electricity works, has been Sgr resident electrical 
engineer to the Pembroke Urban District Council’s cleo. 
tricity works, County Dublin. 

The Town Council of Huddersfield has resolved to increase 
the salary of Mr. Mountain, borough electrical engineer, 
from £350 to £450 a year. : 

Mr. G. Ratcliffe Hulme, secretary of the Blackheath and 
Greenwich Electric Light Company, lias been gS aa 
district superintendent of the British Electric Traction 
Company for the North Lancashire district. 


Tests of Incandescent Lamps.—Messrs. H. Hildebrant 
and A. O. Pratt, students at the University of Minnesota, 
have recently carried out some experiments on incandescent 
lamps under the direction of Prof; Shepardson. The object 
of the experiments was the determination of the candle- 
power emitted and of the energy consumed at various epochs 
in the life of the lamps. The lamps were purchased in the 
ordinary way from about a dozen makers without any sugges- 
tion being made as to the use to which they were to be put, 
It appears that the. lamps obtained from four different 
makers were rejected after a preliminary trial owing to want 
of uniformity, Of the remainder, 10 lamps from each of 
the eight other makers were compared with specimen lamps, 
and 55 of these 80 were found to age ge to the values 
obtained in the specimen lamps. These 55 were then sab- 
jected to the complete tests, which included measurement of 
candle-power and consumption of energy at the commence- 
ment of the trial, and at the end of 50 hours, 100 hours, 
= 600, and 800 hours. The average results were as fol- 
ows :— 
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Experiments were also made upon the effect of a badly 
regulated supply circuit upon the lamps. A certain number 
of lamps were put upon a circuit in which the voltage was 
made to vary from 104 to118 volts. It was found that high 
efficiency lamps gave out in less than 300 hours, although 
lamps of the same manufacture and efficiency had lasted over 
800 hours on a constant voltage circuit. Lamps taking 3'5 
to 4 watts per candle withstood the effect of the variation of 

ressure better, but their candle-power diminished in 300 
Coos to the same extent as it did in 800 hours in the tests 
at constant voltage. 


Aluminium in the United States.—It is interesting 





.to note that the output of aluminium in the United States 


during the year 1899 is placed at 6,500,000 Ib:., which is an 
increase of 1,300,000 lbs. over the announced output of 
1898. These figures support the statement frequently made 
during the past year that alaminium was wioning i ( 
favour in many branches of trade and manufacture where it 
is used. The year 1900 gives good promise that the output 
of aluminium will be materially increased, as the Pittsburg 
Reduction Company has only recently completed extensive 
improvements in its lower works on the lands of the Niagara 
Falls Hydraulic Power. and Manufacturing Company at 
Niagara Falls, Generally stated, the output capacity of the 
plant has been doubled, and the improvement has called for 
the installation of new turbines and generators in the power 
station at the water’s edge in the gorge. The works ‘have 
been remodelled and an extensive new ventilating system 
established. . 


The Royal Society.—Before this Society yesterday after- 
noon the following papers were read:—Dr. Waller, F.R.S., 
“On the Retinal Currents of the Frog’s Eye, Excited by 
Light and Excited Electrically.” Miss Sowton, “ Ooserva- 
Se on the Electromotive Phenomena of Non-Medullated 

erve,” 
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Transmission of Illuminating Gas.—The question of 
the distribution of the necessary gas through existing pipes 
to cope with the demand is being much discussed in gas 
circles. Mr. F. H. Shelton in a recent paper, observes that 
there is nothing but custom to warrant the usual system of 
distributing coal gas at what he calls “ zephyr-like pressure ” 
of a few inches of water. It is maintained that there is no 
reason why gas should not be transmitted at 60 lbs. pressure 
for the supply of outlying districts, that the bogey of internal 
condensation need not frighten anybody, and that the only 
question is that of the character of the main, the connections, 
and the necessary fittings. It would appear that the 
“character of the main” is of itself a sufficiently serious 
question, inasmuch as it is well known that upon the existing 
aystem of laying mains, it is impossible to avoid leakageeven 
at a pressure of a few inches of water. Apart from this, how- 
ever, there is the further question of lowering of temperature 
due to expansion from 60 Ibs. per equare inch to whatever 
pressure may be suitable where the gas is burnt. Compared 
with the gas engineer, the lot of the electrical engineer is a 
comparatively happy one, since by doubling the E.M.F. of 
supply he is enabled to transmit four times the energy to an 
equal distance with the same percentage of loss without 
troubling about “the character of the main.” 





Electric Car Equipments.—Under the auspices of the 
Liverpool Engineering Society, Mr. W. H. Collis read a 

per at the Royal Institution, Colquitt Street, on 21st inst., 
on “ The Equipment of Electric Tramcars.” He limited his 
remarks to a general description of the electrical devices in 
use on the Liverpool cars. 





The Institution of Junior Engineers—On March 
17th, a party of members of this Institution visited the 
City Road generating station of the County of London 
and Brush Provincial Electric Lighting Company. 





Information Wanted.—lIn the note under this heading 
last week for “ cast-iron” commutator segments, read “ cast- 
copper.” Perhaps some of our readers may now be able to 
come to Mr. Alkin’s assistance. 








NEW COMPANY REGISTERED. 





Yorkshire Automatic Gramophone Company, 
Limited (65,399).—This company was registered on March 19th, 
with a capital of £5,000 in £1 shares, to acquire the business of 
dealers in and hirers of gramophones now carried on as a branch of 
the business of “Cecil Wray & Oo., Limited,” and to carry on the 
business of engineers, m workers, and manufacturers of and 
dealers in ee automatic machines, electrical, and other 
apparatus, &c. @ first subscribers (each with one share) are :— 
Occil Wray, 18, Hallfield Road, Bradford, engineer; George E. 
Verity, 11, Blenheim Square, Leeds, draper; William A. Thornton, 
Belper House, Wetherly, gentleman ; Thomas Middlebrook, 36, Sun- 
bridge Road, Bradford, accountant; Arthur Harrison, 104, Fenton 
Street, Leeds, salesman; Herbert Broadbent, South Lea, Armley, 
Leeds, articled clerk; Herbert G. Stones, 2, Claremont Terrace, 
Armley, Leeds, clerk. Registered without articles of association. 








OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 





Electrical Lumiscriptor Company, Limited (63,799). 
~-This company’s annual return was filed on 22nd, when 
40,761 shares were taken up out of a nominal capital of £75,000 in 
£l shares, 95,954 shares are considered as fully paid, and £4,860 has 
been paid on the remainder, leaving £7 in arrears. 

Limited 


Anglo-American Telegraph Company, 
(2,891 c).—Tbis company’s annual return was filed on March 13th, 
when the whole £7,000,000 capital stock had been paid in fall. 


London Electric Wire Company, Limited (36,544).— 
is company’s annual return was filed on 17th, when 7,512 
Preference and 8,295 ordi shares had been taken up. out of a 
nominal capital of £100,000 in 10,000 preference and 10,000 ordinary 
shares, all of £5 each; 3,860 of each class are considered as fally 
= and £40,435 has been paid up on 3,652 preference and 4,435 


Newcastle and District Electric Lighting Company, 
Limited (28,022).—This ounmeays annual return was filed on 
March 7th, when the entire capital of £100,000, in £10 shares, was 
taken up; £9 has been called up on each share; £89,953 has been 
paid (including £290 in advance of calls), leaving £337 in arrears. 


Westminster Electric Supply Corporation, Limited 
(27,061).—This company’s annual was filed on March 15tb, 
when the entire capital of £399,500 in £5. shares was taken up and 
paid for in full. 


Neweastle-on-Tyne Electric Supply Company, Limited 
(27,997).—This company’s annual return was filed on March 14:h, 
when 18,595 shares were taken up out of a nominal capital of 
£100,000 in £5 sbares. £5 has been called up on each of 11.958 
shares, and £3 15s. on each of 5,964, £86,831 5s, has been paid, 
aye £4,676 5s. paid inadvance. £3,365 is considered as paid 
on ares. 





CITY NOTES. - 





The Yorkshire House-to-House Electricity Company. 


A GENERAL meeting of the members of this compsny was held at 
Leeds on 21st inst., for the Pe ay of hearing a statement from the 
liquidator (Mr. Grosvenor Talbot) as regards the winding up pro- 
ceedings. 

The liquidator said that the company went into liquidation on February 10th, 
1899. On November 8th, 1898, an agreement was entered into between the com- 
pany. and the Leeds Corporation, whereby the latter took over the whole of the 
undertaking of the company, the purchase price being the amount properly 
expended by the company “— the undertaking, and char. eable to the capital 
account up to August 8lst, 1898, such purchase price to be discharged by the 
issue of Leeds Corporation 5 per cent. stock. The above agreements were duly 
confirmed by the shareholders. After adjust: t of ts between the com- 
pany and the Leeds Corporation, it wes ascertained the amount due to the com- 
oy | was £217,420, and the Corporation issued 5 per cent. irredeemable stock 

or this amount in satisfaction. The liquidator and his advisory committee 
very carefully considered whether it would be better to divide this stock among 
the shareholders, according to their respective holdings, or divide the stock and 
divide the cash. It wasfound to beimpracticable to divide the stcck, and, after 
obtaining the best advice, it was resolved to sell it, and in May, +99, after 
trying in a number of other directions, an agr t was made with Messrs, 
F. Banbury & Sons, London, whereby the firm offered the stock for sale by tender 
at the minimum price of £170 per cent., which minimum price was guaranteed 
by them. The issue was over-applied for, and the average price obtained was 
£170 8s, 113d. per nominal £100 of stock The proceeds of the sate amounted to 
£870,591 6s. gross. After allotment, the sale price was payable in instalments, 
due July 8rd, August 8rd, and September 8rd, 1899; and immediately after the 
various instalments bad been paid, the liquidator made divisions among the 
shareholders, particulars of which were given in the statement. The liquidator 
submitted an t of his receipts and pay t, from which it would be seen 
that he had paid off liabilities of the company to the extent of £39,788 10s, 10d. 
These, and sundry other payments and receipts, left a balance in the bank of 
£18,002 8s. 11d., but until the question of a probable claim by Mr. Rucker had 
been disposed of, he did not think it advisable to divide any part of this ariount. 
The action by Mr. Rucker was still threatened, and until it was final.y disposed 
of, the liquidator was not ina _— to say what probable final dividend would 
be paid to the shareholders. he t at the disposal of the shareholders, 
supposing that everything went favourably in regard to the action of the 

acentee, Mr. Rucker, would be £15,219 18s. 2d. There had been a very great 

isinclination to buy their stock at all. He did not feel justified in running any 
risk = putting out the stock without a guarantee, or by holding it in the hope 
that the security would rise. Under the circumstances, he was very glad they 
had followed the course they had, as it had proved the very best thing they could 
possibly have done, 

















County of Lendon and Brush Provincial Electric 
Lighting Company, Limited, 


Lorp RatHmore presided at the annual meeting of this company at 
Winchester House on Monday. 

In moving the adoption of the report, which was printed in last 
week’s ELECTRICAL Ruvizw, the Cxarnman said that the board hoped 
that the shareholders would be well satisficd with the position to which 
the company had advanced since the last meeting. At the last meet- 
ing he had to occupy time giving the best reasons he could by dem 
should exercise patience a little longer whilst they were still in the 
transition, or non-dividend-paying stage. They had now passed, and 
he hoped for good, from that stage, and in the presence of the sub- 
stantial dividend and handsome carry fo: » it. was no longer 
necessary to bespeak their further forbearance. Turning to the 
accounts, the capital account showed that £155,608 was expended upon 
land and stations, but they need not be at all alarmed at that amount, 
because at least 75 per cent. of that expenditure was for street worke, 
mains, transformers, and so on, which was a kind of expenditure they 
never grudged, as it was likely to briog in a prompt and satisfactory 
return, The investments in associated companies showed a 
considerable reduction, which was: due to parting with their 
interest in the Richmond company. '.Their “ sundry debtors” repre- 
sented good debts, and the bulk of them had been since collected. 
He called special attention to a change in the form of accounts; a 
sum of £5,(00 formenly appearing under “ reserve fand” had been 
transferred to depreciation, repairs, and renewals. Tothat sum had 
been added £6,500 set aside ont of net revenue, and £4,000 from. 
premium account, making altogether £15,500. They bad written off 
£3,584 odd for the year 1899, and there remained £11,915 odd. This 
change had been made because it was convenient in working such a 
pape brag nage — — es ter dees 
to on rene 5 depreciation. —_ ear- 
nel what nny bad to divide for those purposes. With reference 
to the general revenye account, there was a very substantial increase 
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in the profits derived from their two London stations. Those stations 
were really the main part of the business, and they looked to them to 
provide their substantial profits in the long run. The profits had more 
than doubled within the last year. At the end of December they had 
connected with the mains an increase of over £50,000 8-o.P. lamps, 
and in applications for such lights there was an increase of over 
60,000 lights. The units sold had increased by almost 100 per cent. 
Since January Ist they had received further applications from 
the Northern district for 8,185 lamps, and from the Southern 
districts for 6,005 lamps = 14,190 total; the sales of current 
showing 75 per cent. increase on the sales of 1899. This was 
quite as good, if not better, than the best estimates that they 
bad formed of the likely progress during the early part of this year. 
Of course, some of the expenditure upon the Northern stations was, 
for the present, necessarily unproductive, and some of it in their new 
districts only commenced supply in the autumn. It had not yet had 
time to show what they might expect in the way of profits in the 
future, but so far as they could form judgment by applications 
received from the new districts, as well as in the old districts, they 
would fully fulfil the expectations with which they entered upon this 
more recent expenditure. They had had very few mishaps, which 
had at no time interrupted the supply of current to a serious degree. 
They had had no complaints at all as to the quality of the light 
supplied. Ifthere had been any complaints, on investigation they 
turned out to be not serious or well founded. Their company was 
becoming more popular with customers. The districts they had the 
right to supply exceeded by nearly 50 per cent. the extent of the dis- 
tricts owned by any other supply company in the county of London, 
and they hoped that, taking the whole of their districts together, 
the experience they had hitherto had was as encouraging for 
the future as it could be reasonably expected tobe. As to power 
supply last year, this was 253 u.P, and further applications had been 
received, raising the total to a demand for 686H.P. The electric 
motor was supplanting every other means of mechanical power, and 
under such circumstances if was a very satisfactory thing that they 
should have instituted, and have already for use a special plant for 
the supply of power purposes equal to 2,000 ur. Another very 
satisfactory circumstance was that the average works’ costs had been 
reduced from 3°8d. per unit in 1898 to 2'432d. in 1899, and that not- 
withstanding the increased cost of coal. They were led to anticipate 
still further improvement in that respect during the current year. 
The progress made in London during the year, was on the whole very 
satisfactory, and it gave them the prospect of very prosperous times 
in the future when the large mains which they had laid all through 
their districts, would have had additional demand for power supply 
which they had reasonable right to expect. When the company was 
started its policy and purpose was two-fold; it was to erect stations 
north and south of the river capable of supplying any other districts 
than those in which the works were situated. That policy had been 
vindicated by time, and throughout the country generally it was 
admitted that it was in the end far wiser and more economical to 
build big stations at first, than otherwise. With that vast ambition 
they set out and invested much capital, and it would not be necessary 
to wait much longer for a satisfactory return upon the capital so 
expended than if the first start had been upon a more modest scale. 
They were delayed by various misfortunes and disappointments which 
occurred in theearlier days, but their progress during the last year had 
been rapid. Another part of their programme was indicated in the name 
of the company ; it was to invest a certain amount of capital—not 
the greater part of it—in certain provincial stations. It was con- 
sidered rather ancillary to the greater purpose for which the company 
was formed. The plan was to acquire interest in those stations 
which seemed as if they would be capable of being improved, and by 
financial assistance and the aid of engineering and other staff at head- 
quarters, to give those stations a better = aang heron they other- 
wise had of realising a speedy success. When they had thus improved 
and built up those stations it was open to them to either retain their 
investment in them and take reward by the interest in dividends 
from those companies, or, if more convenient, to realise the whole or 
part of the investments. The latter course was adopted two or three 
years ago with reference to the old Bournemouth company. That 
was a satisfactory arrangement for both parties. They had pursued 
the same plan very recently in the case of the Richmond company. 
Before that company he believed there was an excellent future ; they 
thought the time had come to realise that part of their investments. 
The price received was a fair, but not excessive one. He believed 
that while it had met entirely this company’s purposes and 
convenience for the present time, it would enable the Bourne- 
mouth company to make a very good thing of it in the 
future. The County Oompany had a very large share in 
the capital of the Bournemouth Oompany. As to the Dover 
Company, in which they still held half the capital, that had already 
reached a dividend-paying stage, having paid 3 per cent. out of the 
net profits of the company. Its prospects were very bright, but it 
was not a very large affair. The Bournemouth Oompany’s progress 
had been exceptionally good of late, the increase in lamps during 
the year being 10,364, makiog the total connected 44,096, and they 
were to supply power to the Poole and District Traction Oompany. 
Although no longer controlling the Bournemouth Company, they had 
still a substantial interest in it, and he hoped that investment would 
tarn out as the Richmond and Dover Oompanics had done, and prove 
to be a very valuable asset. Mr. Lawson’s resignation having been 
accepted, they had appointed Mr. Charles Sparks as chief engineer. 
He regretted the death of Mr. Van Tromp, director, and also the 
fact that Mr. E. Garcke had found it necessary to leave the board 
roa his time is so fully occupied with other large and successful 
works, 

The adoption of the report was seconded by Mr. J. B. Brarrz- 
— -% He; said that; the provincial stations were only means 
of_employing their capital and supplementing their income during 


the time that the London stations were getting to work. The increase 
of 61,000 lamps was equivalent to an increase of 80 per cent., and the 
increase in the net profits was much larger, which was as it should 
be. The profit on the St. Luke’s station last year was nearly four 
times what it was in 1898, and at. Wandsworth more than double, 
i A SHAREHOLDER sr gpa << that the 4 ~ cent. dividend 
ere recelving was not earned on the general trading, but b 
£32,000 profit on investments. = » 7? 
Retiring directors and auditors were re-elected, and the meeting 
closed with a cordial vote cf thanks. 


STATEMENT OF ELEcTRICITY GENERATED, SOLD, &c, 
City Road Station. 


Units generated -» 1,199,094 
Units sold oe . 920,094 
Units used on works ae “ wa we AS os 584 
Total accounted for a ae a ae e +. 949,678 
Quantity unaccounted for.. as vA Re Pomerrome  °|! 
Maximum supply demanded ee - 1,290 kw, 
Wandsworth Station. 
Units generated re ‘nn a a sa +» 1068,230 
Units sold ae ne Fie Pr BA “6 pe a 846,421 
Units used on works a ne se pes we oa 26,301 
Total accounted for.. a os fe os ua “< 872,722 
Quantity unaccounted for.. 7 ae e ae oe 195,508 
Maximum supply demanded .. oe oe ae -- 8lkw. 





Direct Spanish Telegraph Company. 


Tua Marquis of Tweeddale presided at the meeting of this company 
held af Winchester House on Tuesday, and in moving the adoption 
of the report and accounts, said that the traffic receipts showed a 
decrease of £6,352 due almost entirely to the fact that the long 
Government meseages which passed between Spain and her colonies 
came to an end when peace was declared between the United States 
and Spain. The company had now to depend entirely upon com- 
mercial messages which, though much shorter, are more numerous 
and earn less money. The cables carried 25,000 more messages in 
1899 than in 1898. The increase of £598 in working expenses was 
nominal because they had to deduct £242 rent on the new premises 
in Gracechurch Street; the remainder was due to increments in 
ralaries, this being unavoidable because of the increased number of 
messages. The extraordinary expenses showed a reduction of £3,372 
as compared with 1898. The expenditure and extension of the 
London station amounted to £181 against £961 in 1898. Owing to 
the death of Mr. J. F. Mills, the late superintendent of the London 
station (who had been 25 years in the company’s service) changes 
had to be made in the staff, and in removing a superintendent from 
one place to the other an expense of £172 was incurred, but there 
would in future be a slight saving in superintendents’ salaries asa 
result of the change. The renewal of the und und line to 
Bilbao had been continuing, and further renewals would take 
lace during the current year. Oa the repairs to the landlines 
in Cornwall £300 had been expended. The break of the 
Bilbao cable was found to be due to kinks and corrosion. A con- 
siderable quantity of new cable was put in by the Eastern Company's 
c.8. Mirror. The reserve fund now amounts to £56,000, but in as 
much as it will cost at least £65,000 to renew the Bilbao cable, not to 
mention the Barcelona cable, the board thought it prudent to con- 
tinue for some time longer to add to the reserve fund, They were 
able to recommend a 4 per cent. dividend on the ordinary shares, but 
to do this they had to draw upon the contingencies fund for £1,357, 
Mr. J. D. Penpme seconded the motion, and it was carried unani- 
— as were also resolutions re-electing the chairman and 
auditors. 





Rockhampton (Queensland) Gas and Coke Company, 
Limited. 


Tu directors’ report for the half-year ended December 31st, 1899, 
shows that efforts were made to place £30,000 worth of 4 per cent. 
first mortgage debentures in London, for the purpose of redeeming 
the existing debentures, and for alterations and improvements in the 
electrical plant, and also effecting necessary extensions of gas 
operations; but owing to the unsettled state of the London money 
market, it was found impossible to dispose of them at so low a rate 
of interest, and the loan was therefore placed bearing interest at the 
rate of 5 per cent. per annum. The gas operations show a profit 
of £2,225 0s. 11d. The electrical opsrations show a loss cf £149 33. 1d. 





W. T. Glover & Co., Limited, 


Tax second ordinary annual meeting of this company was held 
last week at Manchester, Mr. Henry Edmunds presiding. The 
report stated that the second year of the company’s trading showed 
an increased volume of business, that the company’s investments had 
increased to the extent of £5,000, which had been passed on to the 
reserve account, that the new issue of ordinary shares was well 
taken up by the shareholders, and thatthe first issue of debentures 
was fully subscribed. The new works at Trafford Park will soon be 
completed. Meantime, the present works are fully employed with 
profitable work, and the directors anticipate a favourable result in the 
trading of the comicg year. 

‘The Onarnman, in moving the adoption of the report, said that they 
had to congratulate themselves on their second year’s business a8 & 
company. They had had a fair share of success, for. the trading 
profits, which in 1898 were £17,103, were last year £23,333. With 
respect to the new works at Trafford Park, it was right to say that 
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they would probably be the most up-to-date works in the country for 
cable manufacture. They were constructing an electric installation 
there, and they would be able to supply electric power to firms in 
Trafford Park, in addition to heating, gas, and electric light. The 
directors felt justified in the expenditure which had been contemp- 
lated in connection with the works, for they had already received a 
gratifying number of applications for power. 

Mr. H. P. Hout seconded the motion, and it was carried. 

Dividends were declared on the preference shares at 5 per cent. 
per annum, on ordinary shares at 10 per cent. and on new ordinary 
shares at 10 per cent. on the amounts called up. Remuneration was 
yoted to the directors to the extent of £200, and Mr. E. A. Olare- 
mont was re-elected a director. 

Some discussion took place upon the suggestion of a shareholder 
as to application being made to the Stock Exchange for a quotation, 
ending in a resolution that such question could only be considered at 
a special meeting after due notice. 

The shareholders afterwards, in meeting, agreed to certain 
technical alterations in the articles of association. 





Dover Electricity Supply Company. 


Sm W. H. Caunpary presided on Wednesday, the 21st inst., at the 
meeting of this company, held at Dover. In submitting the accounts, 
he stated that they recommended this year the distribution of a divi- 
dend of 3 per cent. He might, however, remind the shareholders of 
the character of these electrical enterprises, which was of an essen- 
tially progressive character. They had now got their feet on the 
lower rung of the ladder, and he hoped that substantial progress 
would be made from year to year. That this pr ive feature was 
recognised was evidenced from the fact that during the past year, 
when no dividend had even been recommended or declared, the £5 
shares had commanded a premium of £1 10s. per share. Since Dover 
stock, paying 3 per cent., was, at that moment, at probably a slight dis- 
count, it was evident that the price of the shares was based upon fature 
prospects. Anample sum had been placed to the credit of the depre- 
ciation account, and, as the report showed, the plant and property of 
the company had been kept in what was considered highly satisfactory 
condition. Forthe period from January 1st of this year more than 
twice as many lights had been applied for as during the same period 
last year. A change had been made in the price charged for lighting 
current by giving the option of a fixed all-round charge, and besides 
this, the low charge of 24d. per unit had been decided upon for 
heating and power. It was hoped that by these reductions consider- 
ably more business would result, and already, from the records kept, an 
increased profit of some £170 had been secured as compared with 1399. 
The shareholders would remember that every £500 meant an addition of 
l1percent. dividend. They had already made such reductions in the price 
of the current that by the terms of their transfer they could without any 
further reduction distribute 18 per cent. per annum, besides placing 
avery large sum to reserve. Sanction was asked for the increase of 
the capital of the company by the creation of £25,000 of 5 per cent. 
preference shares of £5 each, which it was hoped would be placed at 
aconsiderable premium. Only a part of this, amounting perhaps to 
about £6,000, would, however, be placed at present. The board 
hoped to be able to formulate some means of assisting in the wiring 
of premises, which he (the chairman) felt conviaced was the chief 
difficulty in the way of extensions, having regard to the fact that so 
many likely consumers already had gas fittings in their houses. 

The report and accounts were adopted, and the distribution of a 
dividend at the rate of 3 per cent. was approved. The retiring 
directors were re-elected. 





Norwich Electricity Company, Limited. 


Tux ordinary general meeting of this company was held on the 21st 
- at Norwich, Mr. F. W. Harmer presiding. The report reads as 
OLL0 WB i 


The directors have pleasure in submitting their eighth annual report to the share- 

holders, and trust it will be considered satisfactory. The demand for electricity, 
both for lighting and motive power, increases steadily | .~ by year, and there 
are no signs at present that it has reached its limit. large number of new 
custtmers have been acquired during 1899, and fresh applications are still 
being received. The increase in the number of new motors, which is largely in 
excess of that of any —. year, is especially satisfactory. The buildings 
originally erected at Duke Street having become inadequate tor dealing 
efliciently with the constantly increasing demand for current, it has been 
necessary to make certain alterations and additions, —— &@ new chimney 
shaft. This has been done in such a manner as to provide for some years to 
come for the probable requirements of the company’s business. Further 
machinery is now being erected in the new buildings, and will be brought into use 
during the present year. The additional shares authorised by the meeting in 
March last were taken up by the existing shareholders at a premium, the 
amount of which has been placed to the reserve fund. The 4 percent. debentures 
originally issued have been calledin and replaced by others at 84 per cent, 
Including £275 1s, 11d. brought forward from last year, and allowing for interest 
on debentures, bank interest, depreciation, and amounts added to reserve fund, 
the net revenue account shows a credit balance of £8,488 10s. 5d., out of which 
the directors propose to pay a dividend of 6 per cent., free of income-tax, and 
to carry forward the balance of £125 9s. 10d. The directors who retire by rota- 
tion are Sir C.R. Gilman and Mr. E. Wild, who, being eligible, offer themselves 
for arg The auditor, Mr. J. Mottram, also retires, but is eligible for 
re-election. 


The Cuargnman, in moving the adoption of the report, gave some 
particulars as to the rapid development of the company’s operations 
during the past six years, and while congratulating the shareholders 





on the gatisfactory position of their enterprise, expressed his great 
confidence in its continued prosperity. 

The motion was carried. 

Mr. G. F. Buxton moved the payment of a dividend of 6 per 
= of income-tax, which was scconded by Mr. Witp, and 
carried, 





The National Electric Wiring Company, Limited. 


_ report of the directors for the year ended December 31st, 1899, 
Treads :— 

The gross profit for the period under review is £5,648 11s. 8d.,from which has 
to be deducted expenses of administration, provision for bad and doubtful 
debts, &c., amounting to £3,862 1%s. 1d., leaving a balance of £1,785 18s. 2d. To 
this has to be added tke balance carried forward at December 8st, 1898, viz., 
£1,222 8s, 8d., making a total of £3,008 1s. 5d. After deducting depreciation, &c., 
and a provision to cover possible loss on contracts in course of settlement, the 
balance to be dealt with is £1,782 17s. 5d., and the directors, having regard to 
the large increase in the company’s business within the last four or five months 
of the year, and generally to the satisfactory way in which orders are still 
coming in, recommend a dividend of 3 per cent. for the year. This will involve 
an amount of £1,501 16s., leaving a balance of £281 1s. 6d. to be carried forward 
to the credit of the current year. The directors have pleasure in stating that 
the business thows every sign of a steady increase. During the year 1,970 
installations, with an aggregate of 51,774 lamps of 8 c.p., have been completed, 
of which 889 installations, with an aggregate of 24,654 8-c.p. lamps were free 
wiring, and 1,132 installations, wi an aggregate of 27,120 8-c.p. lamps 
were contract; while the orders in hand at the close of the year 
numbered 895 installations, with an aggregate of 18,012 8-c.p, lamps. 
During the year free wiring contracts have been entered into with the follow- 
ing Corporations:—Gloucester, Rathmines and Rathcar, Pembroke (Dublin), 
Coventry, Bangor, Greenock, Belfast, we Crewe, and others; and also 
with the following supply companies:—The Newmarket Electric Light Com- 
pany, Limited, the Crystal Palace District Electric Supply Company, Limited, 
the Woolwich Electric Light Company, Limited, the Northampton Electric 
Light Company, Limited, the Salisbury Electric Light Company, Limited, and 
others. Negotiations with other supply authorities having large lighting areas 
are in progress. Mr. George Ellis, J.P., and Mr. J. W. Swan.in accordance 
with the articles of association, retire at this meeting, but are eligible and offer 
themselves for re-election. Messrs. Monkhouse, Stoneham & Co., the auditors, 
also retire at this meeting, but offer themselves for re-election. The dividend 
warrants will be sent out on April 2nd. A form of proxy is enclosed herewith, 
which any shareholder unable to attend the annual meeting is invited to sign 


and return to the secretary two days before the date of meeting. 


The meeting is to be held at Faraday House on Monday, April 
2nd, at 12 o’clcck. 





The Brighton and Rottingdean Seashore Electric 
Tramroad Company. 


Tuu report of directors for the year ending December 31st, 1899, sub- 
mitted to the meeting held at the offices, eira Road, Brighton, on 
Tuesday, March 27th, reads as follows :— 


The directors, in submitting their report, regret that they are unable to 
announce any dividend either on the preference or ordinary shares. The work- 
ing expenses have been reduced, as anticipated, by obtaining electric power 
from the Brighton Corporation, but, unfortunately, the traffic receipts have 
fallen off by £846 17s., so that the net —_—< is not quite so good as in the previous 
year, being £565 8s. 2d., against £584 12s. 6d. in 1898. This sum is barely 
sufficient to pay the interest on loans and debentures, which amounted last 
year to £617 17s. 7d. The new Marine Palace and Pier, now in course of con- 
struction, may fairly be expected to attract considerable numbers tothe eastern 
part of the town, which ought to be of great benefit to the Seashore Railway. 
It will readily be seen that a very slight increase in traffic will enable the com- 
pany to pay a dividend on the preference shares. Mr. E. J. W. Sang, one of 
the directors, retires by rotation, and being eligible, offers himself for re-election. 
Mr. F. G. Clarke, auditor, also retires by rotation, and being eligible, offers him- 
self for re-election. 





Evered & Co., Limited. 
Tux directors’ report to December 31at, 1899, reads :— 


Your directors submit the annexed balance-sheet, showing, after 
providing for debenture interest, amounting to £2,416 18s. 4d., a 
net profit of £33,843 Os. 7d., making, with £6,986 0s. 2d. brought 
forward from 1898, the sum of pe sa ae wa we -- £40,829 0 9 
o be dealt with. ————_ 
An interim dividend at the rate of 74 per cent. per annum, to June 


80th, 1899 has been paid, absorbing .. ae ee -. £6,402 18 0 
And your directors propose— 
To pay a dividend at the rate of 74 per cent. per annum for the 
remaining six months, which will absorb ee es +. 640218 0 
» pay a bonus of 5 per cent. per annum for the year .. ee §6—8 587 0 
” er es “a oe xs ve os ee P 1,000 0 0 
” ” uildings “a ee os ee ae <e -. 4,000 0 0 
» Place to an equalisation of dividends account .. ee -. 2,000 0 0 
° oe aa es oe ee - an -. 6,000 0 0 
», carry forward to next account aa ee ee ee -. 6,986 0 9 
£40,829 0 9 


Your directors consider the above report to be most satisfactory, and have 
pleasure in again recording the fact that the business continues to show sub- 
stantial progress, resulting in an increased amount (of profit. The stocks have 
been most carefully taken at prices materially below the costs ruling at the end 
ofthe year. Messrs. F, A. Wallroth and W.G. Kent are the retiring directors, 
and being eligible, offer themselves for re-election. The re-appointment of the 
auditors, Messrs. Chatteris, Nichols & Co., is recommended. 





Liverpool District Lighting Company, Limited. 


Tux report submitted to shareholders on Wednesday, March 28th, 
states :— 


The company’s operations in the Great Crosby and Waterloo district have 
been of a very satisfactory character, The number of lights connected at the 
beginning of the year was 2,059, which has been iner to 4,248 at December 
81st, and is now nearly 5,000. The number of consumers in the district has been 
more than doubled. To meet this demand it has been necessary to put down 
new plant atthe generating station in Brighton Road. The free wiring Sowers 
inaugurated in the Waterloo district has been very successful, about 1,000 lights 
having been connected on this principle at December 81st, and further orders 
arein hand, The demand for electric lighting in the Allerton and Woolton 
district has not increased to the extent anticipated. An offer has been received 
for the purchase of this portion of the business on favourable terms, which is 
waiting for the er of Parliament, Owing to the rapid increase in Waterloo, 
it is not proposed that any portion of the money received for the sale of the 
business will be returned to the shareholders, but will be used to develop the 
remaining districts. The contracting busi of the company has again been 
fairly successful. The total profit for the year amounts to £640 1s. 8d., out of 
which £293 15s. 3d. has been oe to depreciation, and £100 deducted from 
preliminary expenses, leaving the sum of £191 12s, 8d. to be carried forward to 
the year 1900. Two directors, Mr. Th. A. Von Sobbe and.Mr. R, A, Beaver, retire 
by rotation, but offer themselves for re-election. 
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Prospectuses.—The Calcutta Tramways Company, 
Limited,. has this week made an issue of £250,000 (part of a total 
authorised of £350,000) 44 per cent. first debenture stock, at 98. The 
company has outstanding an issue of £100,000 of 5 per cent. deben- 
tures which will be exchanged for debenture stock of this issue or 
paid off. The principal object of the issue is to provide funds for 
converting the company’s system of tramways in Oalcutta from horse 
to electric traction. 

The list closed on Wednesday for town and Thursday for country, 
in an issue of £125,000 34 per cent. mortgage debenture stcck, being 
the balance of an authorised issue of £250,000 of euch capital in the 
Metropolitan Electric Supply Company. The issue price was £94 
per cent. Thecompany hasan authorised share capital of £1,000,000, 
of which £850,000 is fully paid, and of 44 per cent. fi'st mortgage 
debenture stock for £250,000 (of which £220,000 has been issued), in 
addition to the 34 per cent. stock. The company’s assets stood at 
December 31st at £1,174,688, whilst the gross profits in 1899 are put 
at £66,393. The present issue is made to extend and further develop 
the company’s business, as announced at the recent meeting of the 
company. 

Stock Exchange Notices.—Applications have been 
made to the Stock Exchange Oommittee to appoint a special 
settling day in and to grant a quotation to Buenos Ayres and Bel- 
grano Electric Tramways Company, Limited—£120,000 5 per cent. 
second debenture stock; National Telephone Company, Limited— 
£500,000 4 per cent. debenture stock, and a further issue of 100,000 
ordinary shares of £5 each ; and to allow the following securities to 
be quoted in the Official List:—Hdmundson’s Electricity Corpora- 
tion, Limited — £75,000 44 per cent. first mortgage debenture 
stock; Electric Railway and Tramway Carriage Works, Limited— 
shares of £5 each, fully paid. The Oommittee has appointed 
a special settling day as under:—Tuesday, April 10th—Fraser and 
Obalmers, Limited—Further issue of £34,900 5 per cent. registered 
debentures of £100 each, Nos. 2,152 to 2,500, and has ordered same, 
as well as the following to be quoted in the Official List:—Smith- 
field Markets Electric Supply Company, Limited—12,000 ordinary 
shares of £5 each, fully paid, Nos. 1 to 12,000, and £50,000 4 per 
cent. debenture stock. 


The Direct United States Cable Company, Limited. — 
The board have resolved upon the psyment of an interim dividend 
of 3s. per share, free of income-tax, being at the rate of 3 per cent. 
per annum for the quarter ending March 31st, 1900; such dividend 
to be payable on and after April 26th next, 


London Electric Supply Corporation.—Owing to 
pressure upon our space this week, we are compelled to defer publica- 
tion of our report of Wednesday’s meeting of this corporation until 
. next issue. Lord Wantage presided and Sir W. H. Preece seconded 
the adoption of the directors’ report. This was carried unanimously, 
as were the other resolutions submitted. 


Willans & Robinson, Limited.—The transfer books 
will be closed prior to the ordinary general meeting, from 28th inst. 
to 11th prox., both dates inclusive. 


Globe Telegraph and Trust.—The directors announce 
an interim dividend of 3s. per share on the preference and 2s. 6d. per 
share on the ordinary shares. 

Eastern Extension Telegraph Company. — The 
directors have declared a dividend for the quarter ended December 
8let of 2s. 6d. per share, together with a bonus of 4s. per share, or 2 
per cent., making 7 per cent. for the year, payable 26th prox. 





TRAFFIO RECEIFTS. 





Bi and Fleetwood Tramroad Company.—The receipts for the week 
ending March 24th, 1§00, were £167 12s, 5d.; receipts for corresponding 
period, 1899, £174 15s, 64.; aggregate for half-year to date, £1,872 1s, 11d. 


Che Briste] Tramwsye and Carriage Company, Limitea.—The receipts for the 
week ending March 23rd, 1§00, were £2,400 13s, 7d.; corresponding 
period, 1689, £2,821 lls. 7d.; increase, £79 2s, Od, 


The City ard South Lonéon Railway Cempary,—The receipts for the =e 
ending March 25th, 1£00. were £1,853, ditto March 26th, 1899, £1,108; 
increase, £245. Total receipts for half-year. 1900, to date. £14,579; corre- 
sponding period, 1899, £13,849 ; increase £1,230. Milee open March 25th, 1900, 

; March 26th, 1899, 83. 


The Dover Oorporstion Tramwey?.—The receipts for the week ending 
March 24th, 1600, were £187 3s, 94.; March 25th, 199. 
#124 188, 24.; increase, £12 10s. 7d. Totel receipts to date, 1900, £1,723 
14s, 14d.; corresponding period, 1899, £1,696 12s. 10d. ; increase, £27 1s. 83d. 
Miles of track open, 1900, 8; 5 Car miles run, 1900, 4,589; 1899, 
4,858, Number of cars, 1900, 11; 1899, 11. 

The Dublin United Tramways Company.—The receipts for the week endirg 
Friday, March 28rd, 1£00, were ar follows:—D. U. 1. Co,, borse cars, 
£47 11s. 6a.; ditto, electric cars, £2,778 0s, 104.; D. 8. D. Co., electric care, 
£565 6a, 24.; total, £8,891 In, 6d.; correeponding week Jast year—D. U.T, 
Co,, horse cars, £1,513 11s.6d.; ditto, electric cars, £872 8s, 8d.; D. 8. D. Co., 
electric cars, £661 8s 2d.; total, £8,005 7s. 11d.; increase, £885 188. 7d. 

Aggregate to date, £40,778 5s. 44. ; Seuveqte to date last year, £87,742 

17s, 6d.; increase to date, £8,035 7s.10d. The mileage worked is 42 miles 

electrically, 2 miles by horses, as against 18 miles electrically, 26 miles 
by horses, for the corresponding period last year. 

fbe Liverpoo) Overhead Balwey Company.—The receipts for the week ending 
March 25th, 1900, amonnted to £1.219: corresponding week last year, 
#1.269; deorease, £50. ‘Total increase in traffics for half-year to date, 
£1,240, 


The South Staffordshire Tramways Company.—The receipts for the week 
ending March 28rd, 1900, were £607 Is. 24.; March 24th, 1699, #542 
= 0 Aggregaté receipts for (12 weeks, £7,209 6s. 7d.; last year, £7,092 


STOCKS AND SHARES. 





Wednesday Evening, 
Tae National War Loan having unloosed the nation’s purse strings 


there is now a small rush of undertakings, new and old, before thg 
public to appeal for capital. Oertainly the opportunity can only be 
regarded as an excellent one forthe promoter, or for the directors of 
& company requiring more money to develop its resources. Readers 
of this column stand in no need of reminding that many of the 
electrical supply concerns are in the latter condition, and the first to 
make a bid for public favour after the khaki excitement has quieted 
down, is the Metropolitan Electric Sapply Company. An issue of 
£125,000 34 per cent. Mortgage Debenture stock has been made this 
week, at the comparatively low price of 94 per cent. This stock will 
in time rank equally with the existing 34 per cent. Debenture stock 

quoted in our list on the next page, the price of which is 97, For 

security three of the sections of the company’s Willesden works are 

expressly set aside, and the stock has also a specific charge on some 

of the Metropolitan’s freehold and leasehold properties. No market 

has been made in the Stock Exchange, s0 that for “stagging” par. 

poses the issue was useless, but as an investment the stock is distinotly 

attractive. 


As regards the prices of supply shares, the tendency has again been 
towards better things. Oity of London Ordinary improved, the 
reassuring tone of the speakers at the recent meeting causing a few 
buyers to come into the market in order to average their holdings, 
Charing Cross and Strand are also higher; St. James’s and Pall Mall 
fail to recover their recent drop. At length Smithfield Market 
shares are quoted in the Official List, the nominal price being 2}— 
22, while the 4 per cent. Debenture stock is 85—95, an absurdly wide 
price. The County of London and Brush Provincial Hiectric Company 
held its meeting last Monday, when the chairman spoke of the great 
progress which has been made in the last 12 months, but the shares 
show no change in price. It is interesting to note that the company’s 
latest baby, the Dover Electric, was able to pay a dividend for last 
year at the rate of 3 per cent. 


A smart advance in Anglo-American issues is the principal feature 
of note in the telegraph market. The sudden boom in American 
railroad shares gave inside cperators in Anglo “ A” the chance for 
which they have long been waiting in order to advance their stocks, 
A strong “tip” has been circulated in the Stock Exchange that 
Anglo “A” will go to 20 within a few weeks, and the House has 
bought a good deal for private speculation. At the present price, 
and on the basis of last year’s dividend, the yield to a purchaser 
works ouf to about 8 per cent. For our part, we are always inclined 
to distrust a rapid rise in Anglo “A,” the general rule being that a 
sharp reaction is likely to follow. The Preferred stock is another 
point to the good on the week, and has now reached 1174. Again 
we would counsel our readers who bought at 1144 to keep the stock 
for 120 or thereabouts. Other Anglo-American telegraph companies 
have not benefited to any extent by the boom in Yankees, and the 
only other changes in the price-list are a few unimportant rises in 
the Debenture stccks of several of the concerns. National Tele- 
phone issues are lifeless, and the new stock and shares are barely 
mentioned. 


City and South London Railway is in demand upon the various 
extensions of the company’s undertaking, with which we dealt in 
detail last week. Central Londons are also on the up grade, 
although public interest is but little stimulated by the hope of the 
line’s early opening. The Deferred half-shares are fancied by a good 
mapy who dabble in Central Londons, and there are now market 
buyers at £5, which is 5s. better than the Preferred half-sbares. 


British Electric Traction exhibit no change, but there have been 
one or two buyers of the new Ordinary shares, which are now quoted 
at 17. Anglo-Argentines are harder at 43. Buenos Ayres and 
Belgrano “A” Preference are 5, and the ‘'B”—in which there is & 
much more restricted market—remain at 43. Oalcutta shares are 9, 
unaffected by the new issue of £250,000 43 per cent. First Debenture 
stock which the company has been offering this week at 98, It is to 
be redeemed at par if and when the company’s undertaking is bought 
by the Corporation of Calcutta, which cannot take place until 1931, 


or it may be redeemed at any time after 1910 at 105. The investor, ~ 


of ccurse, does not expect to obtain a gilt-edged 44 per cent. security 
at 98, but the interest appears to be well covered. The main object 
of the issue is to provide funds for converting the company’s system 
of tramways in Calcutta from horse to electric traction, and the 
overkead trolley system is to be adopted. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE CUMPANIES. 
























































Stock Closing —- done 
Present AME or Dividends for Quotation. 
Issue, — = * the Inst three years. | Nurensisz, | Maret 25th. Mareh fh, 
1607. | 1896. | 1899, Highest.) Lowest. 
110,900 | African Direct Telegraph, 4 % Debs. ian a, ae ote «. | 99 —103 100 —104 aaa “ 
25,000 | Amazon Telegraph, shares « | 10] w oe soe 83— 4 8— 4 eee ios 
ee | Ainihesedeadteles thie (seme » Hen, 00 3,500 Mod. Stock| 8°%, |e8”'9s 73/6 6s — es |e —es | 67 654 
875,5: o-American Te “ae eo vee _ a 5) 
8,062,240 . Do. — 6 & Pref. eee coe +» |Stock] 6 & 6 % 6 % |116 —117 117 —118 1173 | 116% 
862,240 Do. do. Deferred... sha aaa Stock} ... (188. %/£1 7s} 144— 15 16 — 153 153 | 15 
44,000 | Chili Telephone, Nos. 1 to 44,000... sad ‘a 5/4 & pets - 2— 8 2— 8 on ried 
10,000, Commercial Cable pes $100 | 8 8%] «. [165 —175 165 —175 na asl 
1,332,8287| Do. do. Sterling 500. year % % Deb. Stock Red. |Stock| ... - wo. |1083 —105 /103 —105 104} f 
224,850 | Consolidated Telephone eee and Manufacturing | 10/- | 14 1 wee -— 2? i 2 see aa 
16,000 Cuba Telegraph ... oe coe eee coe eee 10 7 8 coe 9 _— 10 9 —— 10 eee 
6,000 Do. 10 % Pref. eee eee cee coe ew. | 10 |10 10 ss 19 — 20 19 — 20 ‘ 
12,981 | Direct t Spanish Telegraph __... aca aaa ese sa 5|4 ae ava 4— 5 4— 5 a 
a a re - Pref. <a ose s 10 ia ad al 108% *. osy =A ide 
80, °. 0. e eee eee eee eee coe eee -_ pee eee eee 
60,7101 Direct United States Cable... ve we’ | 90 | 82% | 88% 18%] 11Q— 12 | 114— 18 1143] “113 
120,000 | Direct West India Cable, ie % Reg. “Deb. ae cae, PACED Bets ep «. | 99—102 |100 —108 aa pio 
eet See ate eS ee ee | a 
1,482, 2681 Do. oP stort Mort. Deb. Stock Red. ... ... [Stock 4% |... |. [116 —121 [116 —121 | 1164] ... 
250,000 “7 rat se ) ‘<* ag ge ge ose, | Gut © 7%|7%|16 — 164 | 16 — 164 164 | 164 
. © us. ‘a 1900, ann. ~ ne 
16,2001) { ee) ra ebenems }| 00 | 5% 10) —108 /100 —108 
64,4001]. ‘Do. do. Phacnaiel 1,050—8,975, 4,827—6,400 | 100 | 5 x 100 —108 {100 —108 po ee 
820,000! Do. 4% Deb. . |Stook| 4 eee 116 —120 {115 —120 1164 | 1154 
none, ee ee ‘Tesona Telegraph, . % Ment. Deb.” ane a 100 —108 [100 —103 in 
20,0 Globe Tolograph acd Trust . Mt. Debs. (Manritine Bub. ) 1—8,000 = 4s si aoe ‘a Fs : in 
180 eee eee eee —_ 1 
130,048 CEPref. .. swe | 1016 § 4 g 154— 16 | 15§—16 | 16 | 1533 
160,000 Groai Norther ‘ eg - = a 10 |10 eee 82 — 84 82 — 84 33 jae 
ax and Berm le lst Mort. 
86,800 { fe ae ay Dag Pore ag jm oA be scr - on od 
17,000 | Indo-Huropean eee eee — 68 _ rae aed 
100,0001} London Platino-Brasilian Telegra\ h, 6 .) Debs. ... ee | 100 | 6 g ne +. |L04 —107 xd/105 —108 105 eee 
72,680 | Montevideo Telephone, Limited, os. 1 to 73,680 Sy aaa Ae 3 i 4 = os 
86,493 Do. do. 5%, Fret Nos. 1 to 86,492 1}4%/4 23 1 1 on we 
490,000 | National Telephone, 1 to 490,000... 3... wens | «== 1 OH GE 5 5— 5} - 5h} 458 
15,000 Do. 6 Oum. 1st Pref. ... cee oe | 10/6 6 6 14 — 15 14 — 15 es ove 
15,000 Do. 6 % Oum. 2nd Pref. ... 10 | 6 6 6 14 — 15 14:— 15 ee eve 
,000 ~ 5 —— 8rd Pref., 1 to 250,000 5|5 5 6 5i— 5h 5i— 5h a8 aa 
1,829,4711 84 & De b. Stock Red. Stock) 34 84 34 97 —100 97 —100 99 983 
171,504 | Oriental oe. "; gi 1 to 171,504, fully paid 1/56 5 eee 1 | ee | ae BP 
100,0001 oo European Tel., 4 % Guar. Debs., 1 to 1,000... 7 : eee _ a e = eee eee 
11,889- B soe - eee eee eee eee eee eee eee . — on eee eee 
8,881 Submarine Gables Trust eee eee coe eee eee Oert. coe eee eee 126 —131 126 —131 128 eee 
58,000 | United — Plate 1 aaa aa wa ase 6|/5%\/6%\/6%| 42— & 5} | 
an Po 6 % Oum. Pref. Nos. 1—16,639 Gt ee ~ aes en ea a 5] Sts 
179,94 eee eee eee oe soe ao 108 — eee eee 
200, 0007 Wont African Telegraph, 5 3 % —" ees ee 100 y | epee 97 —1v0 97 —100 ina owe 
80,008 | West Ooast of 1—80,000 and | 58 ,001—68,008 24 eee oes s— $— 1 aes eee 
150,000 Do. do. an Dele ee co Sub. Tel. 100 see eee 100 —108 100 —108 soe eee 
889,731 | Western and Brasilian Telegraph 4% Stock Red. ... [Stock] ... oe 109 —104 {100 —104 te coe 
205,993 we Telegraph, Ltd., Nos. 906,968. OL sexs ese 14g— 153 | 142— 153 16 143 
75,000 do. 5 a = 2nd series, 1906 oo ae ase 106 —109 |106 —109 aa coe 
88,821 West Toda and Panama Telegra oor 10 2 coe i af i lj 1 oe 
84,568 Do. do. a 8% Cum. lat Pret. . 10 6 eee 93— o4—- 94 eee 
4,669 De. do. = Oum. 3nd Pref. . 10 | 6 eve ° 7— 8 7— 8 7 Be 
80, Do. do. do. 5% —. anit 1 to ° 1,800 100 | & pe 104 —107 |104 —107-. see eee 
158,1008) Western Union of U.S. Telegraph, 6 % Ster. Bonds ... | 100 | 6 ows 100 —104 {100 —104 . owe 
ELECTRICITY SUPPLY COMPANIES. 
pon | Brompton & Kensington Eleo. Lt. Sup. “Ty fe to 19,761 : ‘ g CGl sce a _ os ua 83 72 
2,000 um. o eee eee ee _™ des eee 
50,000 | Charing Cross and Strand Mlectricity Supply 5§|7 8%\'9%| 9—10 94— 103 103} lu 
20,000 Do. do. do. 44 % Oum. Fret. B} ives cos i 5i— 6 53— 6 ‘ pe 
a kk '%, Deb. Stock Red... Wook 4 *® | yo aan fee as ah 
60,000 | City ot London Hlectrio Lighting, Ord, 40,001—100,000 =f 10 |10 %|6% 14% | 9§- 103 |10—11 | 103| 10 
40,000 Cum. Pref., 1 to 40,000 10 | 6 6 .. | 18—14 13— 14 a ~“ 
400,000 = H Deb. Stock, Sori - (iss of #116) all ‘all paid sae Hoe = E [22 —127 = |122 —127 ‘ 
40,000 | County of Lond. & Brush Prov. H 10| nl nil | 4% | 9b— 105 9}— 1 103 
20,000/ Do. do. do. 6%] + 40,010,000 10/6%|6%| .. | 12h— 184 | 124-1 ei 
200,000 Do. 44% Deb. Stock, Prov. Certs (all paid) Rd. sahil eee Ll sae sae . (109 — 112 |109 —112 ts 
26,100 | Edmundsons Elec. Corp., Ord. Shares oo} SLEBe S| 6 | SS 48- 5} a 
yo a pecs “pits —— Limited, + Onl iat : a 6% Kid a 3  : Fs ie 
4 a 0. ' se _ ~ ! 5 
100,000 do. z 4% lst Mt. Db. Stock Bd. IBtock | |g 108" [uw —108 aw : 
85,000 Metropeition Electric Supply, 101 to 62,500 x 10|6%|5 %| 5 % | 18h— 144xd) 14 — 15 : as 
220, 0002 Do. % First Mortgage Debenture Stock coe | BH | vee we [114 —117 14 —117 ane a 
125,000 ‘“ ae . my PA Mort. Deb. Stock Red. . - fitock ei 6% 7% Ch - 64 Fe - $72 | 96 
6,452 | Notting lectric Lighting soe eee 55 - xd) '5§— 6! 16 16 
81,980 | 8+. James’s and Pall Mall re Light, 7 sag ine 14h% | ls — 16 4— 16 143 ee 
pogo sin a a oe appt lon Pref., rr 081 to 40,080 7 7 71% * - 3 85— a oe , 
,000 tas oes eae ase >g- 4— laa 
79,900 | Westminster Electric jt ay OTM to 8ju00"" 5 13 % |12 % |13 % | 33— 144 | 13h— 14h | 14) 144 
* Li 1 Stock Hxob 
enn Subject vf p mendes te + Quotations on Liverpoo' ange. 
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SHARE LIST OF ELECTRICAL COMPANIES—vonmnued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


































































































Present tock Dividends for O reer Susiness done 
Issue. —_ Share. the last three years. Meet 5 Hes 28th Mar So aan 
t | 1897. | 1898, 1899, Highest.| Lowest 
65,000 | Aluminium shares, Nos. 1—65,000 . ne ise) aes SAO: ise ae 23— 3} 23— 8} see a 
90,000 Do. 44% Ist Mort. Deb. Stock Red. bee eee [Stock] ... os wo. | 97 —102 97 —102 PA ces 
80,000 | British Electric Traction bee vee qeo see oa eS 5 aan 6 BY. ... 7 — 18 17 — 18 a ie 
30,000 Do. do. 6 & Oum. Pref. 80,001—60,000 eer oe | vee «| LB — 18K | 13 — 134 183 | 13} 
200,000 Do. do. 6 % Perpetual Debenture Stock ... Stock ... coe | eee «(126 —129 1126 —129 Wen al 
45,0001 |} British Electric Works Co., Ord. £1 shares, 50,001—95,000 | ... |)... iy ae ARE Z-— 1 i- 1 wet ol 
50,000 |f 9 . 6 % Cum. Pref., 1—50,000 . ae ao oat oa $— 1 gs 1 ay oad 
500 |t 43 % 1st Mort. Deb. ses. OO 508 see ... | 99 —101 99 —101 a oi 
40,000 British Eeoeaes Wire Ora. “te 1to 40,000... ve 6 ; w- | 20% 11 — 12 11 — 12 ses “a 
27,600 Do. do. 6 % Cum. Pref. Nos. 1 to 27,500 . Of. sas oes oe 6— 63 6— 6% 6g)... 
90,000 Brush Elecl. Enging., Ord., 1 to 90,000 8| 8 5 ~ 1j— 2% lj— 23 2 18 
90,000 Do. ra Non-cum. se Pref., 1 0 90,000 2; 6 6 = 23— 24— 24 23)... 
125,0001 on b. Stock eee [Stock] .., .. {108 —118 {108 —113 113 
50,000 Pe Deb. Stock Red. ... |Stock ... ne w. |102 —105 {103 —105 eas ond 
20,000 Callenden’s Osble Construction shares, Nos. 1—20,000 ... 5 | 124%] 15 %} ... | 144— 154 | 144— 155 ns a 
20,000 Do. do. 5% Cum. Pref. 2 re * ay 6 54— 6 ey sf 
90,000 Do. do. 44 % 1st Mort. Deb. Stock Red. tock} .., ove ww. |L11 —116 {112 —116 a ak 
213,533 Central London Railway, Ord. Shares eee eee eee 10 eee eee eee 93— 10} 10 Fm a 103 10} 10 
61,088 Do. do. Pref. half-shares see eee i ee re ak 43— 65} 5— 5} 4g] .. 
71,447 Do. do. _ Def. Ry = sala ly ase» owe See me wo | 48— 54 | 5E— 5B 55] «+ 
855,000 | City and South London Railway eo (Stock) 13%] 24%] 13%) 66 — 68 67 — 70 70 683 
87,000 | Do. do. Ord. shares, Nos, 22, 501 to 60,000 £5 10s.pd.| 10] .., wes a 44— 54 44— 53 ti an 
82,098 | Crompton & Oo., Hes, Ls a ,0988 .. . os z a Ol «500 vee ice 34— 4 34— 4 aie ons 
. 5% lst Mort. Reg. lebs., 1 to 900 33 
100,000 £100, and 901 to 111,000 of £50 Red. . ine eis icc 1e~©=—« OL 98 —101 — 
99,261 | Edison & Swan Utd. El. Lgt., ‘‘A” shares, £8 pd.1t099,261 5| 6 6 & os 2— 2% 2— 2 
17,189 ee do. do. a Sige Shares, 01—017,189 6] 6 6 B4— 44 3h— 3g 
844,028 do. do. 4% Deb. Stock Red. ... | 100| ... rs . 93 — 95 93 — 95 
112,100 Miecirs Construction, 1 to 112,100 ... eee eee 2); 6 6 & . 23— 2% 24— 2% 2h 
25,000 do, 7 % Cum. Pref., 1 to 25,000 one 2) % 7 on 23— 38} 22— 8} ae as 
140,800 De do. 4% Perp. mag re Deb. Stock... |Stock| ... oe .. (104 —107 {104 —107 <s “ 
91,196 | Elmore’s Patent Copper My enes: J 1 to 70,000 ... aoe - Ae ay ned go — § <a pe 
9,6001| Greenwood & Batley, 7% Pref., 1 to "9,600 res Paves I 7 .. | 10 — 12 10 — 12 $d ag 
80,000 | Henley’s (W. cea’ Works, Ord. ... oes eee 5 | 12 14 %15 % | 184— 144 | 134— 144 144] .., 
12,000 _ 44 % Pref. cae a 7 aes 53— 52 54— + 5# ae we 
60,000 44 Mort. Deb. "took... tock} 4% a 110 —114 {110 —114 eas ves 
60,000 Indie Rubber, Geite-Forchs oa ee hh Works eo. | 10] 10 10 S| ... | 21 — 22 21 — 22 31g | a 
800,000 Do. do. do. Ist Mort. Debs. | 100 |... cas we |101 —105 |1CO —103 xd) 1024 | .., 
87,500 ae Overhead Railway, Ord Ord. .. soo coe see | :10 | 82%) 82%! 38%] SA— 98 | SH— 82 |. | wn 
10,000 do. Pref., £10 paid eee ooo | Bi S&S 5 5 13 — 183 | 12j— 184 ns ‘as 
87,850 | Telegraph Construction and Maintenance . oe | 13 16 15 16 36 — 40 86— 40 | 872) B53 
150,000 Do. 4% Deb. weg te Nos. 1 to 1,500 “Red. ‘1909 sos | OO | ise dso .. |102 —105 {102 —105 23 ous 
20,000 Telegraph et “ey. - Nos. 1 to 20,000 vee |B] one = = 9 — 10 9 — 10 10 pis 
20,000 Do. do. 5% Om. Prf. Nos. 1 to 20,000 ...; 6] .. ney ee 5i— 6 5h— 6 ca 
540,0001 Waterloo and City Railway, Ord. Stock... oa ma 8 8 %|101 —104- {101 —104 | 103% | 1024 
+ Quotations on Liverpool Stock Exchange. | Unions cthawine ciated alt dues axe fully pal 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
*Birmingham Electric ie ah , Ordinary £5 (fully paid) 8—10, Kensington and Knightsbridge Electric Lighting, Ordinary Shares £5 (fully 
Brompton aud Kensington, pany gave = £100, 105—108. aid) 12—18; lst Preference Cumulative @%,, £5 (fully paid), 7—T. De 
Nations! Electric Free Ming dew th) 6 pai ontunea, 105—108. Dividend, 1899, on Ordinary Shares 11 °/,. 
Oldbam, coed and _ E = ‘aio as, )s Ora, 17—18. Kidderminster and District Electric, Pref. (£6 pd.), 6—64. 
. (£10 pa.), 104—11. *T, Parker, £10 (fully paid), 18. 
Smithfield Market Riser, 28 : 
From Birmingham Bhare List. Bank rate of discount 4 per cent. (January 25th, 1900). Ae 
MARKET QUOTATIONS, Wednesday, March 28th. 
OHEMICALS, &c. This week. | Last week.|Inc. or Deo. METALS, &c. (continued). This week. | Last week. |Ino. or Deo, 
g Copper Best... «» parton | 468 10 elo | 
a Acid, aa a ee ee per cw. 6/- x oe g ” ee per ton #88 10 #88 10 
« » Nitric ee oo ee per owt. 22/- fe eo e ” (isctrolytic), Bars +. per ton £85 £85 
«@ » Oxalie.. eo «= oe.-—s«*POF owt, 82/- 82/- ee 0” <i ” eets.. per ton £94 £94 
«@ ,» Sulphuric .. ee ee per cwt. 5/6 6 ae e ” = foo +. per ton £88 £88 
a ee, ee per cwt, 40)- 40/- oe e pat +. H. OO, wire per lb. 10d. 10d. 
@ a, Muriate (crystal) .. per ton £29 £29 Tr f Bbenite Rod eo oe eo perlb. 8/- 8/- 
a " ” Pr ee per ton £27 £27 Sf « Sheet .. “° ee perlb. 6/- 6/- 
« ee oe perton £7 &7 n German Bilver Wire .. .. per lb. 1/6 1/6 
¢ Bienipnids'ot Carbon .. ee perton #165 £16 ee h percha, fine ee ee per lb 8/- 
eBoraxr.. co 6 we Porton] £1610 | £16 10 hIndia-rabber, Para fine .. per lb. | 4/4 to 4/14 | 4/4 to.4/43 “ 
« Bensole (90 */,) ee oo eo per gal. bd i, ee 6 Iron, Charcoal Sheets .. ee perton £18 PP 
w | oo ee aah on 6 e & » Pig (Cleveland warrants) per ton 75/14 73/6 1s, 74d. ine, 
a Bu ee ee oo per 426 10 427 10s. dec é€ » J accordingtosise per ton | From £11 m £11 oe 
a Nitrate .. ee es per ton 825 £25 oo 4 »  Sorap, ivy eo es per ton | 70/- to 72,6| 70j- to 72/6 
a » White oo es per ton aie a eo 5 & » Wire galvanised No.&.. per ton 14 5 £14 5 . 
<Me lated Spisis i Sa Fer gal. 2/9 “a0 ped g Lead, English Ingot .. .. perton| £16 15 £16 15 
etre heb gal.| 5/8 6/6 a ee “I ae 
ee ee ee e ee * ee ee . 2 
@ Fotash, in casks... oer. 43d. 434, g Mercury .. - mi; - le} £9 12 6 £9 12 6 
eon (15/60°/,) .. per ton 4 Moa (in original Gases),small "per Ib.) 84. to.94. | 8d. to 92 
6 ce” ee per ton £85 4 zs i per lb. | 1/9 to 2/9 | 1/9 to 2/9 
28 ef Magnesia’. <. Serten'| gate fio ra $ Phosphor Bionse,plainsatsings ber ib. | Witowa | itis 
« Bulpher, Sublime’ Flowers *: Derton| 66 £6 a amma rolled bars & cenings bet oer ib, Il to 1/4 | 1/1 to 1/4 be 
: " es ee perton #6 10 £610 oe Pp ” Rec =o per lb, | From 1/8 | from 1/8 
Lamy ee per ton £5 £5 ee ———- peros.|; £812 £812 
« Boddy Canto white 70°),) ;. per ton i015 10 15 ie p Billet ara tu per Ib. to U 1044. to 1 
<1” Bishromate, oaks °: Derib.| 34d. 84d. = § Steel, “tne ‘in bars oon | £58 
METALS, &o. qTin, block... .. .. . perton| so [#0 tosh 
, on in ton lots... per ton £204 £24 ee ee ee ee ee per lb, 1/9 19 + 
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THE ACTION OF ELECTRIC TRAMWAY | 


CURRENTS ON SUBMARINE TELE- 
GRAPH CABLES AND OTHER ELECTRIC 
CIRCUITS.* 





Discussion. 
Tue digcussion on this paper took place on February 20th, 1900. 

Mr. W. M’Wuretmr (Member) said that what was technically 
known to electricians as earth conductivity must be exceedingly high 
at the Cape. He remembered, probably 25 years ago, having a 
similar trouble with an earth fault on a section of a railway in the 
English lake district near Coniston. Any one who had been there 
knew that the geological formation was largely of slate. Much 
trouble was experienced with the telegraphs, and wires had to be run 
a long way to get good earth. On one occasion a break-down occurred 
at the next station to Coniston Lake which gave great trouble. To 
his mind the fault as explained was clearly a bad earth connection, 
but there was a great deal of opposition to that. He was first of all 
told that there were earth wires carried out to the railway metals, and 
also an earth wire carried to a pump. Finally there was a total break- 
down, and it was arranged to dig trenches opposite the station, in a 
meadow, and to place therein huge earth plates. While this was in 
progress other things were tried to remedy the matter. The railway 
crossed the river about 100 yards from the station, and every one 
ssid that if the earth plate was placed into the river all would be right. 
A coil of No. 8 galvanised iron wire was laid out and put into the 
river, but to the astonishment of all it made almost no improvement. 
At firet the earth was tested as 60 ohms, that was to the railway 
metals and the pump. When the earth plates were put into the 
meadow the resistance fell only 4 ohms, leaving 56 ohms, and with 
the coil in the river the resistance was reduced by 2 ohms more, 
leaving it at 54. He was told that his opinion was wrong, that it 
was not the earth but something else. He next examined the pump, 
and traced the earth wire, and found that it was bolted to the flange 
of the pump. The pump hada gua-metal body to which the suction 
pipe was attached by another flange. The flanges, however, were 
carefully insulated from each other by means of a leather washer, 
the bolts were rusty, and the connection, therefore, between the 
suction pipe and the earth wire, must have been electrically bad. He 
connected a bit of wire from the pipe to the earth wire above the 
flanges, and the resistance was then found to be under one ohm. He 
mentioned these details because it was quite evident to him that the 
river, the meadow opposite, and the rails, were carried in a rocky 
basin, which was, no doubt, thoroughly insulated. There was no 
means for the electricity to get away until the earth wire was con- 
nected to the water bearing strata by meansof the suction pipe, then 
conductivity was obtained. It seemed that this, inalarge measure, 
explained the state of affairs at Table Bay. The currents he granted 
were much heavier than they ought to have been, and such as the 
Board of Trade would not allow to exist in Glasgow. No doubt the 
leakage currents spread right out into the bay getting into the 
salt water and the sheathing of the cable which every one knew acted 
as 8 good conductor, then, largely following the cable route for a 
distance of a mile or more, they returned through the sea and earth 
to the tramway power station. He did not think there was any 
question of induction from the trolley wire. It was purely a case of 
electric leakage along the sheathing, thereby inducing, at every change 
of strength or direction, currents in the insulated core of the cable. 
He once had a case in Glasgow which threw a good deal of light on 
thispoint. Shortly after the North British Railway introduced their 
system of train lighting between College and Finnieston Stations, a 
telephone circuit gave a great deal of trouble. Occasionally it worked 
all right, and he wondered where the fault occurred, till one day the 
assistant in charge said—" I cannot understand it, Mr. M‘Whirter, but 
the telephone is alwaysright on Sundays.” The wires ran parallel to 
the North British underground railway, at a distance of probably 
100 yards from the train lighting currents on the low-level line. 
Listening carefally at the telephone he could hear the intermittent 
connection between the collector and the rail as the trains moved 
along the line, He then cut away the wires, and put up a return 
wire, and the trouble disappeared. He was certain that Prof. 
Jamieson’s proposed remedy would be a perfect one whatever the 
fault was, let it be induction or conduction, but he believed it was 
due to the latter. Mr. Trotter broaight this same matter before 
the Institution of Electrical Engineers in 1897, and suggested a 
twin cable, but he said nothing about twisting the cores, and he 
(Mr. M'Whirter) felt sure it would not be satisfactory unless the 
core wires were twisted as recommended by the author. 

Prof. Jamrgson, in reply, said he was glad to hear Mr. M‘Whirter’s 
remarks regarding bad “earths,” for it reminded him of several 
mysterious and defective circuits with which he had to deal in 
connection with land line work in South America. He was also 
pleased that Mr, M‘Whirter agreed with him in considering that 
the greatest cause of the interferences was due to the return stray 
currents from the rails passing along the cable sheathing, and 
thereby inducing currents in the insulated conductor. 

Mr. W. B. Saymrs: Questioned if there would be any inductive 
effect due to the leakage current, seeing that in the part of the 
cable circuit affected, one conductor was completely enclosed in 
the other. He thought Mr. M‘Whirter was right in contending 
that the effects were due to the direct action of the stray currents 
which would certainly produce a difference of potential in the 
circuit, and that the inductive disturbances must practically be zaro. 
No magnetic field would be set up inside the sheathing due to 





* Discussion on Prof, Jamieson’s paper, read before the Institution 
of Engineers and Shipbuilders of Scotland. 


stray currents flowing in it, and apparently the effective induction 
would act equally and oj tely in the two parts of the cable 
circuit, viz. the core, and the sheathing and sea:water, as these 
would be cut simultaneously by the magnetic lines of force generated. 

Prof. Jamiuson: Mr. Sayers was evidently under the impression 
that the interferences were due to these stray currents finding their 
way along the sheathing directly to the receiving instruments by 
the earth connection of the latter. 

Mr. Saymrs again requested the attention of the meeting, but 
owing to the lateness of the hour the chairman suggested that the 
point raised by Mr. Sayers should be submitted to experiment, and 
that the report of the result should be embodied in the procsedings. 

The chairman- moved a vote of thanks to Prof. Jamieson for his 


paper. 
Pon incthon wan heneilipp aqheedte. 


CoRRESPONDENOE. 
Prof. Jamimson: Mr. M‘Whirter kindly placed his works and in- 
struments at their disposal, for purposes of ex: ¢, and joined 
up some 70 feet of well-insulated core shi with iron, as shown 


by fig. 10. 
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lst Experiment.—The two conducting wires from the storage cell 
and key were securely bound to the iron sheathing about 50 feet 
apart, leaving about 10 feet of the sheathing free at each end of the 
cable. The ends of the core of this cable were connected to a tele- 
hone and a sensitive D’Arsonval mirror galvanometer as shown. 
ach time the cell circuit was closed, a click from the telephone was 
heard and a deflection of the galvanometer observed. This proved 
conclusively that currents were induced in the central insulated con- 
ductor by the primary currents sent along the surrounding sheathing. 
The experiment was varied by substituting alternate currents from 
an alternator, with similar results. 
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Fig. 11. 


2nd Experiment.—The previous cable was now replaced by one 
having a twin twisted core with similar iron sheathing and connected 
up as indicated by fig. 11. In this case, neither sound from the 
pe Her Bi nor any movement of the galvanometer was observable, 
thus proving the efficacy of the twin core as an anti-inductive pro- 
tection against interferences from intermittent currents passing 


along the outside sheathing. 
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3rd eriment.—Since Mr. Sayers considered that the 1st Experi- 
ment, rig 10, did not truly represent the case at Cape Town, the 
single core cable was connected up in the manner shown by fig. 12. 
Here a condenser was introduced between the central conductor and 
the telephone, and the other terminal of the latter was connected to 
the outside sheathing, which was duly earthed. The cable was laid 
on the workshop floor and the farther end of the central conductor 
was connected through 10,000 ohms to the sheathing, as represented 
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in fig. 1 of the paper, with the exception of a condenser at the farther 

d, In this case, when intermittent currents were sent along the 
50 feet of sheathing from the storage cell, the telephone immediately 
’ responded. But Mr. Sayers said that, in this case, these effects 
were not produced from induction solely, for he thought that the 
battery current split at the point of attachment to the sheathing. If 
it did, the portion of current which came from this attachment along 
the sheathing to the telephone was opposed to the induced current 
from the central core, and so it was in case of the Cape cable. It 
should be observed, however, that the resistance of the 50 feet circuit 
along the sheathing was only one-third of an ohm, since 6 amperes 
was registered therein from the 2-volt cell when the key was down ; 
whereas the telephone circuit, which truly represented the Kelvin 
siphon recorder circuit at the Cape in miniature, kad almost infinite 
resistance owing to the condenser and the 10,000 ohms. No apparent 
difference was experienced whetber the sheating was earthed or not 
at its ends, 

4th Experiment.—The conditions in fig. 13, as proposed by Mr. 
Sayers, introduced an entirely different problem from that under 
discussion. 

5th Experiment.—On a subsequent occasion, in the presence of 
Mr. E. H. Parker, Mr. David Robertson, and myself, Mr. M‘Whirter 
repeated Experiment 1, with a cable having only a lead sheath, in 
order to avoid any effect due to the lay or twist of iron armour. In 
this case the sounds in the telephone and the deflections of the 
galvanometer were even greater than in the first experiment. This 
proved conclusively that intermittent currents in a tube did induce 
currents in an insulated conductor within it. 

Mr. W. M’Wateres: In order to test the difference of opinion 
brought out in this paper, he arranged, in his works at Holm Street, 
two lead-covered and armoured cables to represent as nearly as 
possible the conditions at Cape Town, as explained by Prof. 
Jamieson. The cable used in the first and third experiments had an 
insulated core, lead-covered, taped, and armoured. In the second 
experiment there were twin twisted cores laid up together, lead- 
covered, taped, and armoured. 

1st Experiment.—The cable was suspended so that it was practically 
insulated from earth, connections were made to two points on the 
armour 50 feet apart, by means of twin twisted cable, thus avoiding 
any interference from the connecting wires. The battery connections 
were joined together at the further end and strong currents were 
sent through without producing any effect on the telephone. Further, 
currents from an alternating dynamo were sent through these con- 
nections and gave a negative result. The insulated core was joined 
up through a delicate galvanometer and a telephone. Every current 
sent through the sheathing or armour was distinctly heard in the 
telephone and was plainly indicated by the galvanometer, which 
proved conclusively that the stray leakage currents along the cable 
sheathing were capable of inducing currents in the insulated core of 
the submarine cable. 

2nd Experiment.—Currents were now sent, under similar conditions, 
through the sheathing of the cable with twin twisted cores, the cores 
being joined together at one end and to the telephone and galvano- 
meter at the other end. In the telephone there was perfect silence, 
and the galvanometer was unaffected, thus proving that any inductive 
effect upon one core was met by an equal bat opposite effect in the 
other, and also that the adoption of a cable with a twisted twin core 
earthed out at sea would remove the interference caused by the 
electric traction. 

8rd Experiment.—The first cable was now laid out on the floor, so 
that the sheathing was practically earthed along its length; while in 
this condition one end of the sheathing was connected to the gas 
pipes, thus being /u//y to earth. The insulated core at one end was 
connected to the sheathing through 10,000 ohms. The other end of 
the core was connected through a condenser (} microfarad) to the 
telephone and to the sheathing. Currents were now sent through the 
sheathing exactly as in the first experiment, and the induced currents 
were heard in-the telephone as at first. 
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Mr. W. B. Savers: In accordance with the apparent desire of the 
meeting, he witnessed the experiments arranged by Prof. Jamieson 
and Mr, M’Whirter. 

1st Experiment.—The arrangement, in fig. 10, did not fulfil the 
conditions, because the sheathing did not form part of the telephone 
circuit, and the inductive effect on the core of the cable was therefore 
unbalanced. 

2nd Experiment —Here there was naturally no effect. 

3rd Experiment —Here the effect was obtained, and was in his 
opinion, due to the direct action of the battery circuit. In order to 
eliminate direct action from the battery circuit, he suggested the 
arrangement represented in fig. 13. 


4th Experiment—Here the sheathing and core of the cable both 
formed of the telephone circuit, fig. 13, and thus reproduced 
so far the conditions of cable working. The concentric conductor 
was subjected to the inductive effect of a conductor laid alongside of 
it, and conveying alternate currents without effect on the telephone, 





Mr. Davip Roszarrson, B.8c.: With reference to Prof. Jamieson’s 
remarks on p. 415: Did the fact that the cable sheathing exhibited no 
sign of electrolysis not show that the stray currents in it must be 
exceedingly small? And in connection with the shielding of the 
underground cable by iron pipes, it would be interesting to know in 
what way these pipes were jointed, as the value of shielding 
change of induction depended very much on their conductivity. 

Prof. Jamieson: With regard to Mr. David Robertson’s commuzi- 
cation, he might state that Mr. Wilkinson, the Eastern 
Company’s electrician, found a maximum of 5 amperes from 
cable sheathing at certain times; and further, he (Prof. Jamieson) 
observed that the underground pipes were jointed with driven 
metallic lead. 








THE PACIFIC CABLE, 





OPINIONS IN THE CanaDiIaN House oF Commons. 





WE reproduce the following from the Oanadian “‘ Hansard ”: — 
Proceedings on February 19th, 1900. 


Mr. Guo. E. Casny (West Elgin): I read in the Globe on Saturday 
the following special, copied from the London Times :— 


Melbourne February lth, 

Tbe Victorian and the New South Wales Governments have agrees to acce 
the Eastern Extension Company’s proposals to lay a direct cable between 
Cape and Australia. No contract has been signed, but the following terms are 
practically accepted:—Australian military authorities to be consulted as to 
landing sites and shore ends; cable company, having reduced charges, cannot 
again raise them; company to be allowed to open local offices as soon as the 
Pacific cable or any other competing cable is laid; meantime the reduced 
charges are to take effect three weeks after the contcect is signed. In the 
Victorian Legislative Assembly Duffy and Gillies challenged the arrangements 
on the ground that they weal. injuriously affect the Pacific cable, which the 
Colony is pledged to support. Mr. Watt, Postmaster-General, replied that the 
Government intended to adhere fully to the obligations of Victoria to support 
the Pacific cable, but wished in the meantime to give the public the advantage 
of cheaper cable rates. 


It seems to me that this proposal of the Eastern Extension Oom 

is an insidious attempt to get hold of privileges which may injeri-. 
ously affect the building of the Pacific cable, and to get hold of such 
privileges from one of the Australian Colonies, before federation is 
finally concluded in that great country, probably under the impres- 
sion that they could make better terms with a single Oolony than 
with the whole federation. The bait of cheaper rates has a: 

been used, and although the Postmaster-General of the province bas 
declared his loyalty to the understanding already arrived at concern- 
ing the Pacific cable, it is highly probable that if these cheaper rates 
are once established and this new cable laid, it will be very hard to 
get the general Pacific cable scheme carried out. I need hardly 


- dilate upon the Imperial advantages of the Pacific cable scheme, 


as accepted by this House and by some of the Australian colonies 
and New Zealand. The present war and the exigencies which have 
arisen since it began, are proofe of the necessity of having. around the 
world a cable entirely under British control. We are in a 

to do an immense trade with the Australianand New Zealand 

if we only had direct cable communication, but until we have that, 
wecannot do that trade. It is clear, therefore, that Oanada hasa 
very direct interest in carrying out the arrangements, which all the 
parties agreed to some short time ago. It appears now as if this vast 
wealthy and influential corporation (the Eastern Extension Come 
were trying to steal a march upon us, and cut away the aoe 
of our carrying that scheme into effect. We can easily imagine that 
that immensely rich cable corporation should be as influential with 
Colonial Governments, and perhaps the Imperial Government, as 
other large corporations have been, pleading vested rights, and I do 
not know what else, and offering all sorts of baits this oneol 
reduced cable rates. 

In view of all these considerations, I would like to ask the Govern- 
ment whether they know anything more about this alleged proposal 
stated in the despatch I have read from the London Zimes. Finally, 
I would urge them, if they have any correspondence on the general 
question of this cable construction since the date of the last return 
last session, to lay it onthe Table of the House without the delay of 
putting a motion onthe Notice Paper and waiting for it to come up 
in the regular course. I think it is important that all the informs 
tion the Government have on that subject should be before the House 
and the country and the Imperial Government, and that it should be 
known in England as well as in the other Colonies, that we are 
inclined to take # stand in this matter, and thas we object to having 
the bargain infringed upon or impaired by the action of anybody 
outside of Canada. 

Sir Cuantes Tuprgr: If I rise for a moment before the hon. 
Postmaster-General (Mr. Mulock), it is because I want to give my 
hon. friend the Postmaster-General an opportunity of seeing the 
importance which I attach to the present position. The House will 
remember the unanimity in which we agreed to the made 
by the Postmaster-General last session in reference to this question. 


Now, after a considerable delay, after the difficulties that at one time 
threatened after the 


this important question appear to be overcome, 
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Imperial Government, Australasis—or that portion of it which has 
taken an ioterest in this subject—and Canada had agreed practically 
upon the terms as originally devised as a matter in which all three 
of these parties were interested, and whilst the necessary time was 
being occupied in preparing that arrangement, it transpires that the 
Hastern Extension Company has made an application to New South 
Wales for the grant of very important concessions with reference to 
Jand lines and with reference to having collecting offices in certain 
portions of Australia. It appeared to me that the moment an agree- 
ment was entered into between Her Majesty’s Government, Oanada, 
and Australia to take the matter up jointly, from that moment it was 
not legitimate, to use the mildest term, for any of the parties con- 
cerned to change the status quo by any concessions to the Hastern 
Extension Company that would militate against the financial success 
of the undertaking. Holding that opinion very strongly, I saw with 
very grave concern the statement that not only had the Eastern 
Extension Oompany made proposals to New South Wales and to 

ies who are interested in the matter in Australia to grant these 
concessions, but that Her Majesty’s Government had expressed con- 
currence in that being done. It appears from the communication 
referred to by the hon. member for West Elgin (Mr. Casey) that Mr. 
Gillies, a leading and important public man in Victoria, Australia, 
has taken the ground that the proposal that is now under considera- 
tion would militate seriously against the Oanadian Pacific cable 
project. Under these circumetances, I think the case calla for the 
prompt attention of the Government and all concerned, so that no 
action may be taken by Great Britain, by Canada, or by Australia 
that will militate against the success of the project or interfere with 
the arrangement entered into between the three parties. I hope that 
the Postmaster-General or the Leader of the House (Sir Wilfred 
Laurier) will be able to reassure us on that point, and to say that 
Canada will not consent to, and not only will not consent to, but 
will urge the strongest possible remonstrances against anything being 
done either in Australia or with the consent of Her Majesty’s Govern- 
ment that would strengthen the hands of the Eastern Extension 
Telegraph Company, which has been the deadliest enemy of this 
Qanadian Pacific cable project from the outset. And, without pass- 
ing upon the question of the laying of a cable from the Oape to 
Australia, I feel sure that the Government will remonstrate in the 
strongest possible way to prevent any interference with the com- 
mercial prospects of this undertaking by concessions being granted to 
a company that has shown from the first that it was p to adopt 
any possible means by which it could obstruct and defeat the great 
policy undertaken by Her Majesty’s Government, Canada, and 
Australia, to establish a Canadian Pacific cable. 

The Postmast#R-GmneRaL (Mr. Mulock): My hon. friend from 
West Elgin (Mr. Oasey) has brought to the attention of the House a 
question of very far-reaching consequence, not merely for Canada or 
Australia, but for the empire. Although I cannot to-day lay the 
papers upon the table, it may be reassuring to the House and to the 
country if at least I inform the House, in a brief way, what action 
the Government has taken, and the views of the Government with 
respect to the concessions which have been pressed for by the 
Eastern Extension Cable Company. It is correct that about the 
month of July last the Hastern Extension Telegraph Company made 
application to some of the Australasian Colonies for certain con- 
cessions. This Government put themselves in communication with 
the representatives of Canada on the Pacific Oable Commission Board 
in London, carefully studied the question, and has come to a definite 
conclusion upon the subject. These desired concessions, as the leader 
of the Opposition states, practically mean that the Eastern Extension 
Company proposes to establish itself and to secure a foothold in 
Australia, where it may advantageously carry on competition with 
the Pacific cable, and compete with us in securing what may be 
legitimate traffic of the Pacific cable, and practically to set up a 
rival system in Australasia. The proposition, as I remember the 
details, is as follows :—The Hastern Extension Company propose to 
reduce the cable rates immediately between Australia and Great 
Britain from 4s, 9d. to 4s., and to secure a cable from Cape Colony 
to Australia at once. I believe that cable is now under construction. 
They propose to adopt a sliding scale which might or might not lead 
toa further reduction from time to time, to be dependent upon the 
financial results of the cable business, and to be ascertained at periods 
of three years. In return for these advantages the Australian Govern- 
ments were to grant concessions to the Eastern Extension Cable 
Company. The concessions were to allow them to establish collecting 
offices and otherwise to acquire facilities for gathering business in 
Australia. Now, it appeared to the Government that action of that 
kind practically endangered the construction of the cable itself. It 
might be ted out here that the landlines in Australia differ from 
those in in that rae | are under Government control, and 
the Governments that control the landlines or telegraph companies 
| ereaicg control the cable business. Now, it appears that if this 

astern Extension cable acquires the right from these Australasian 
Oolonies to establish offices, it will immediately develop interests in 
Australia, and will acquire a degree of public influence that will 
enable it to affect publie opinion there. It will doubtless make use 
of the press of the Colonies, and gradually produce, perhaps, such a 
change in public opinion in Australia as may cause the Governments, 
forthe moment at least, if they are not prepared to abandon the 
Pacific cable policy, at least to consider the wisdom of delay. It is 
only a wise view to take, I think, that if the Hastern Extension Com- 
pany is at the same time establishing itself in connection with the 
cable business in Australia, delay practically means defeat to the 
whole scheme. We have taken that view of it, and we take the 
further view of my hon. friend the Leader of the Opposition, that 
the various Governments that join in this scheme are pantners, and 
the best of faith is due from one to the other, and none of the 
Governments partners in this scheme should in the slightest degree 
alter the conditions without the consent of their co-partners. My 


hon. friend the Leader of the Opposition intimated that the Imperial 
Government had given its consent to such a change. 

Sir Cuanies Torrme: It was so ru 

The PostmasT#R-GEnzRaL: I am aware thatit has been so rumoured, 
but i would come as a surprise, I think, and a shock to us here if we 
learned thatany of these Governments had really altered the conditions 
under which we came together, without the consent of the others. 
When the Government came to this conclusion that I have mentioned, 
active steps were adopted with a view to po the granting of 
such concessions. It communicated by cable to the Government's 
representative on the Board of Commissioners in London. The 
Eastern Extension Company, with a degree of astuteness that does 
it credit, desired if possible, to have this question dealt with by the 
Commission in London. Oar view is that that Commission is not 
created for the purpose of aiding in the destruction of the Pacific 
cable. It wasthe intention of the statute we passed, that they should 
confine their whole efforts to the work of securing the construction 
of a Pacific cable at the earliest possible moment, Therefore, whilst 
pressing that view, we have informed our Oommissioner 
that we have a distinct objection to the granting of any of these con- 
oessions. With reference to a later despatch pans by my hon. 
friend as to what may have recently occurred in the legislature of 
Victoria, the Government has received an intimation from the Com- 
missioner for Oanada to a somewhat similar effect, and the 
Government promptly cabled back to the Oommissioner 
our strong opposition to such concessions. In like manner 
cables were sent to the Premiers of Victoria and New South Wales, 
pressing very much upon their attention the views that the Leader 
of the Opposition has advanced, namely, that we are partners in this 
enterprise, and we trust that no — will in any way alter the 
conditions without the consent of the co-partners. That is sub- 
stantially the position of the matter to-day. Within the last 48 
hours those views have been sent by this Government to all quarters 
where they are likely to be of effect, and whether they may be 
effective or not the future alone can tell. The Government take this 
view, farther, that if the Eastern Extension Company should succeed 
in producing the withdrawal of one of these co-partners to this 
scheme, inasmuch as it would alter the whole basis upon which the 
present financial scheme is built, it would involve commencing 
practically de novo. We cannot conceive that any Government, 
—_ carefully considering the situation, will take so retrograde a 

ep. 

Further Proceedings on February 20th. 


Mr. Guo. E. Caszy: I am compelled to again call your attention 
to the same subject which I brought u terday. Our experience 
for the last few years with the Col ce on this question has 
forced us to think that there is a deliberate attempt at obstruction 
of this great scheme of uniting the empire by a cable, to be controlled 
by the colonies and the mother country, and not in the hands of 
speculators—a cable which could be built without costing the country 
a dollar, and which would afford cheap and efficient accommodation 
to all the communities concerned. There was a totally unnecessary 
delay in publishing the report of the commission on the subject, 
which sat in England in 1896, a delay, I think, of two years, at the 
instance of the Colonial Office. Then again, last summer, the Hon. 
Minister of Public Works (Mr. Tarte) went to the old country, accom- 
panied by Sir Sandford Fleming, one of the greatest cable experts in 
the world, partly, no doubf, to consult with the Imperial Government 
and the Colonial Office on this question. It is a matter within every- 
body’s knowledge that jast a day or two before they arrived in 
England, the arrangements for the Cable Commission, as far as the 
Imperial Government was concerned, had been settled, without 
waiting for the arrival of this delegation from Canada, who might 
have given most useful advice in connection with the matter, more 
especially as one member of that deputation was a cabinet minister, 
empowered to speak with all the responsibility iof office. All these 
indications have led us to suspect that there was some unseen cause 
for the delays that have apparently been purposely opposed to the 
progress of this great scheme. But nobody in this country has spoken 
out 20 frankly on this subject as that well-known and influential 
English journal, the Outlook. In its issue of January 6th, in its 
column entitled ‘A Week of Empire,” appears the following article 
headed “ Impatience ”:— 


Canadians are clearly growing impatient at the lethargy of the Pacific Cable 
Board and the permanent official who is its chief support ... . and a 
Canadian of high position and authority, writing from Ottawa to the Canadian 
Gagette, declares, truly enough, that “this is not the {time to trifle with the 
Colonial people, when they are sending successive contingents to South Africa,” 


. sentiment which, I think, will meet with the approval of this 
‘ouse. 


Now, for these complainings, the Pacific Cable Board and the Colonial Office 
have only themselves to blame. Here is a. vital a matter—how vital, 
has been proved once again in this South African crisis by the imminent peril 
of a total breakdown in cable communication with the seat of war. In this 
vital Imperial matter the Colonies, more alert than we to Imperial needs, have 
led the way with splendid persistence, and even generosity. Yet all Downing 
Street can do is to act as a heavy drag on the coach. It is the more unfortunate 
that this should be the official attitude, because it happens that at this moment 
one of the temporary heads of the Colonial Office is himself a director of the 
cable group. A mere coincidence it may be—we do not suppose that Sir 
Robert Herbert is in any way responsible for the delay—but no one can measure 
the bad —— such a coincidence must create in Canada and Australasia, 
coming as it does on the top of a long series of delays difficult to “— except 
on the assumption thatthe great cable monopoly, which Sir James Penderspent 
his life to create and preserve, has far more influence in English public life than 
is good for the empire. 


Now, Bir, these are very plain words. There is a book called “ The 
Directory of Directors,” which shows me who Sir Robert Herbert is. 
He is chairman of the Telegraph Construction and Maintenance Com- 
pany, one of the syndicate or ring of cable com: which form the 
great monopoly alluded to by the Outlook as the “ cable group,” and 
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is doubtless directly interested, as chairman of that company, in 
preventing the success of this Pacific cable scheme. It is impossible 
for any one to say that he has influenced the Colonial Office in this 
— the we dence remains your here ’ reer eae the — 
man & com g company, and acting Under-Secretary e 
Colonial Office when this particular transaction occurs. The peculiar 
transaction to which I refer was alluded toin some newspaper quota- 
tions to which I called the attention of the Government some days 
ago in the form of a question; and I may say that I cot no satisfactory 
reply to that question. These cuttings allege that the Colonial Office 
had written to the Victoria Government, approving of and authoris- 
ing the bargain they were about to make with the Eastern Extension 
Company. The only answer I got from the Government was that 
their attention had been called to these statements in the papers. 
Perhaps to-day the hon. minister who mostly takes charge of this 
subject will be able to give some further information in regard to 
these questions than I got on a former cccasion. I will only say, 
to enforce the urgency of this matter, that the emergency referred 
pro a Ottawa Citizen in that quotation I have read, has already 
arrived :— 


It may, indeed, be discovered, when too late, to be unwise, and worse, to trifle 
= = whole Colonial people in the interests of a huge and influential monopoly 
in London. 


The impression that such is the case has gone abroad throughout 
Canada. I think the impression must have gone abroad in England, 
too, that stock jobbing is at the root of the apparently intentional 
delsys in this matter. The Oolonial Office has been trifling with 
Oanada and the other Colonies in connection with this great scheme, 
and what reason had they to trifle with them, unless some such 
reason as that suggested by the facts of the caso themselves? If 
the Colonial Office wishes to clear itself of the imputation of trifling 
with Greater Britain—for Greater Britain is practically unanimous 
in this matter—and the responsibility for the ill-feeling that must 
follow that trifling, it must take prompt action to dispel the suspicion 
that rests upon it. 

The Misister or Pusric Works (Mr. Tarte): I-had very little 
to do with this question. My able and energetic colleague, the Post- 
master-General (Mr. Mulock) was charged with this matter a year or 
two ago. He had to be in London for the Postal Convention, and he 
was instructed to look into this question, to which he has given since 
then all the attention it deserves. Last year,as I had to go to 
England and France, my colleagues were good enough to appoint me 
Commissioner and give me as adviser Sir Sandford Fleming. The 
House knows that there is no man in Canada, or,anywhere else, I 
believe, who has given more attention to this important question than 
Sir Sandford fleming has done. I think he knows more about it 
than any other man. When we reached London, we reported imme- 
diately to the High Commissioner’s office. To my great surprise, we 
found that the meeting which we were instructed to attend had taken 
place. I had not much to say; I had not much todo, Lord Strath- 
cona told me, pure and simple, that the meeting had taken place. 
Later on, I had the privilege of an interview with Mr. Chamberlain, 
and, from the conversation that we had, I concluded that our interests 
were safe. I spent a couple of months in France, and when I came 
back to England things were not very much more advanced than they 
were when I left London. As I thought my presence had not been 
considered necessary for the first meeting, I made up my mind that I 
should not wait much longer in London, and I came back home. I 
do not know why the meeting took place before a member of this 
Government had reached London. I cannot explain satisfactorily to 
myself the reason why the meeting took place before I reached 
London. Sir Sandford Fleming has been the pioneer in this matter, 
and I think perbaps it would have been just as well if Sir Sandford 
Fleming and myself had been present at this meeting. If we had 
been — we would have done our level best to defend the interests 
of Canada. 

The PostmasteR-GrenwRa (Mr. Mulock): I have nothing to add 
to what I stated yesterday. My hon. friend from West Elgin (Mr. 
Casey) intimated in his remarks that perbaps the Oolonial Office or 
the Imperial Government was wee with the Pacific cable scheme. 
This Government has nothing to lead them to that conclusion. 

Mr. McNzutt: I would like to ask my hon. friend the Postmaster- 
General whether any steps have recently been taken by the Govern- 
ment of which he is a member to impress upon the Imperial 
authorities the absolute necessity of proceeding in this matter with- 
out further delay. 

The PostmasTer-GenuRaL: I would ask my hon. friend to wait a 
few days, or until the papers are down, because they will doubtless 
answer the question he has put to me. The hon. gentleman is doubt- 
less aware that on must be obtained; we have nothing to 
withhold from the House, but will only be too glad to place every- 
thing upon the table when the necessary permission is obtained. 

Mr. MoNzix: I do not wish for a moment to suggest that my 
hon. friend has not done all that he could do in this matter; I am 
quite satisfied that he has been very desirous of pressing the matter 
through as rapidly and as energetically as possible. But there have 
been some matters coming to light witbin the last day or two which 

haps have not been included in the — which are about to be 

id on the table. I hope when my hon. friend does lay the papers 
on the table they will show whether any action has been taken with 
reference to this last matter which has transpired, and to which my 
hon. friend referred yesterday. 


Further proceedings on February 22nd. 


Mr, Atzxanpzn MoNzmx (North Bruce): I desire to call the 
attention of the Government to a short item in thd morning paper of 
yesterday with reference to the Pacific cable :—~ 


London, February 20th.—In the House of Commons to-day, Sir Edward Albert 


Sassoon asked a question in regard to the construction of the Pacific cable, 


He drew attention to the rising price of metal required for the purpose, and 

the anxiety that existsin Canada in regard to the project. . 2 - 
Hon. Joseph Chamberlain said that the deliberations of the committee woulg 

soon be completed. This committee, he stated, was aware of the state of the 

market as regarded cable material. 


Now, Mr. Speaker, I do not wish to occupy more than a moment, 
and I will not mske any motion unless you insist upon it. I just 
wish to say that the gentleman who asked this question, Sir Hdward 
Sassoon, is a very warm friend of the Pacific cable project, and 
certainly I think that the question and the answer are such as to 
cause those who are interested in the subject some degree of anxiety, 
It is quite evident that this question would not have been asked had 
there not been a fear in the mind of the gentleman putting the 
question that things are not going just as well as he would like them 
to go. Now, it is an open secret, I think, that the Eastern Extension 
Company bave for years past been a powerfal, persistent, and 
tireless enemy of the Pacific cable undertaking. I think it is very 
doubtful whether the people of Canada as a whole have any adequate 
conception of the extent to which that opposition has been carried by 
that company. The Pacific cable is a grea* beneficent Imperial under- 
taking, and I venture to say it would be little short of intolerable that 
any private company or monopoly should be in a position to interferg 
with the carrying out of such an undertaking. The Pacific cable ig 
a great link in Imperial unity, and it seems almost inconceivable that 
at this time of all times, at this moment of all moments, the Eastern 

‘Extension Company, or any other private enterprise, should endea- 
vour to interfere with it. As we have just heard a moment 
Canada is offering up the splendid young lives of her sons on 
altar of Imperial unity at this moment; and I venture to say, Sir, 

Ahat the Dominion will view with indignation any attempt from any 
quarter to impair the usefulness of the great sscrifice we are making 
and have made. I would urge the Government in the strongest way 
to press this matter upon the Imperial authorities, and to leave no 
stone unturned to frustrate the efforts of any corporation or any 
monopoly that may endeavour to interfere with so great an Imperial 
project as the Pacific cable. 

The Prime Ministse: I can only say to my hon. friend that when 
the papers are brought down, as they will be brought down in a few 
days, they will include the correspondence exchanged between the 
Imperial Government and the Australian Governments, and he will 
see that, as he suggests, no stone has been left unturned in order to: 
befil: the efforts of the Eastern Extension Company. 

Mr. McNazttx: I did not wish toimply at all that the Government 
had been negligent. 








PHYSICAL SOCIETY. 





OrpinaBy Mzgetina held March 23rd, 1900. 
Prof. W. E. Ayaton, F.RS., Vice-President, in the chair. 


A paprr on “ Some Experiments ILLUsTRaTING SyNTONY” was read 
by Mr. P. E. Sxaw. 


The experiments described in this paper have been devised for the 
purpose of showing in a lecture-room the prirciples of magnetic 
space telegraphy, the distance between the sending and receiving 
circuits being about 15 yards. A current flowing in a main circuit 
was interrupted by a tuning fork of 100 vibrations per second, and a 
fraction of the current was passed through the sending coil. The 
sending coil was placed in series with a coil of adjustable self-induc- 
tion, and the two coils were shunted with a condenser of variable 
capacity. By suitable adjustments an oscillation of frequency 400 
could be maintained in the sending circuit. The receiving coil was 
in series with a variable self-induction and a variable capacity, and 
was tuned to respond to the waves given out by the primary. 
current induced in the secondary coil was passed round a light dram 
fastened to a wire tuned to 400 vibrations per second. The drum 
was placed in a strong magoetic field, and the electrical oscillations 
caused mechanical vibrations of the drum. Ona to the drum was 
attached one carbon of a microphone, and the induced oscilla 
were thereby considerably magnified in the microphone circuit. This 
circuit was also arranged in the same way as the former, and by means 
of another microphone, the vibrations were transferred to another 
circuit, where their intensity was sufficient to actuate the diaphragm 
of an ordinary telephone receiver to such an extent, as to render the 
sound perfectly audible. ; 

Mr. Watson described some experiments which he had shown to 
illustrate syntony, both by obtaining galvanometer deflections, and 
sparks in the secondary circuit. 

Dr. Lexrecpt asked how the circuit was tuned when it con- 
tained both a variable capacity and a variable self-induction. 

Mr. SHaw said that the values of the capacity and self-induction 
were connected with the vibration frequency by a formula sve SS 
Dr. Lodge. Starting with a known capacity, the necessary 
induction was calculated and small alterations produced by means of 
an iron core. 





Mr. Saw then read a paper on “An ExecTRicaL MIcROMETER.” 


In this paper the motion of the centre of a telephone diaphragm 
was meas by means of a system of levers and a spherometerscrew. 
The screw, which had a pitch of 0 5 mm. and # head divided into 500 
parts, pressed against the long arm of an aluminium lever. The 
short arm of this lever pressed - against the long arm of 
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another, and so on through three levers. 
any motion of the 

platino-iridiem point to a small 
the centre of the telephone diaphragm. Since the head of the sphero- 
meter could be accurately read to 0:1 of a division by means of a tele- 
scope, and since the system of levers minified any motion a hundred- 
fold, it follows that an accurately observable twist of the spherometer 
head corresponds to a movement of a millionth of a mm., or 1 yp of 
the fine point. To test the action of the levers, the point was removed, 
and a convex lens was substituted. This lens formed one of a system 
by means of which Newton’s riogs were produced and observed. By 
means of an optical experiment the author has found that 0°1 of a 
division on the graduated head equals 1033 uu at the platino-iridium 
point, The point and the diaphragm then formed part of a circuit 
containing an ordinary telephone, and the levers were so adjusted 
that the point just touched the diaphragm. A sharp click was then 
heard in the telephone. A small current was then sent through the 
electro-magnets of the original telephone, and the displacement of the 
diaphragm was measured by turning the spherometer screw until the 
point jast touched it, and a second click was heard. By carrying out 
a series of experiments of this description, a curve has been 
drawn showing the relation between current strength and 
disphragm displacement. It is then interesting, by extra- 
polation from the curve, to find the movement which 
corresponds to the least audible sound. The author has done 
this, and finds that he cannot hear sounds if the amplitude is less 
than 0°37 uu A motion of 50 uu gives comfortable sounds, 1,000 wu 
sncomfortable sounds, and 5,000 wu sounds unbearably loud. 
Throughout the experiments it was necessary to get rid of extraneous 
vibration by means of india-rubber balls and door-spring suspensions, 
and by working at night. 

Prof. EVERETT expreseed his interest in the delicacy of the system 
of measurement, and asked if the micrometer had been used to deter- 
wine the form of the plate when vibrating. 

Mr. Putcores asked if expériments on the smallest sound audible 
had been made on different people, as it would be physiologically 
interesting to know if this minimum value were constant. 

Mr. CaMPBaLL asked if the sound was expected when heard. 

Mr. Saw said he had not conducted experiments on the form of 
the plate when vibrating, although he had investigated its law of 
damping. He said the small sounds were expected, and the limit 
varied. 

The CuarkMan said he found it easy to rid galvanometers ard 
electrometer from extraneous disturbance by placing them on a block 
of stone resting on a thickness of 3 or 4 feet of slag wool contained 
in a hollow brick pillar. 

The Society then adjourned until April 27th, when the meeting 
will be held at 8 o’clock in the Solar Physics Laboratory of the 
Royal College of Science. 





ECONOMY OF ECONOMISERS. 





Each degree Fahr. through which 25 lbs. of gas are raised requires 
570 heat units. A rise to 600° from an outside temperature of 40° 
implies a loss of 3,192 heat units up the chimney. This is 26 per 
cent. of the average yield of 12,000 units from 1 lb. of coal burned 
ina boiler furnace. Of course the item 25 Ibs. of gas is the usually 
accepted weight of the results of burning 1 lb. of coal with the 
customary excess of air. Other losses bring down the efficiency of a 
good boiler to 60 or 70 per cent.. On these grounds Mr. Alton Adams 
founds an article in Cassier's Magazine on the economy of econo- 
nisers. The temperature in a boiler furnace is 2,500° toat most 3,000°. 
Boiler heating surface is too costly to permit of extension so far as to 
reduce the gases to 500° or 600°, for the expense and the counter- 
losses by radiation begin to overbalance the saving. With high pres- 
sure steam the limit is souner reached, for the difference of tempera- 
ture inside and outside the boiler is redaced, and the loss by radiation 
is, of course, increased. Hence the necessity of stage heating, 
whereby the feed water may be used to absorb heat from the gases 
rejected by the boiler. No steam engineer would. willingly feed a 
boiler with cold feed where he had exhaust steam going to waste, nor 
would he reject hot flae gases from the boiler without an attempt to 
utilise them. The limit of feed heating -with exhaust steam hs, of 
course, barely 212°, to provide that there shall be’no back pressure, 
but 200° is a usual limit in practice. Marine engineers are atill 
behind with feed heating, and it is only in the navy that economisers 
have been employed to cover the Belleville fiasco, and ge a mark 
for the enemy’s guns through the bad position in which they have 
been placed. iconomisers have long been used in stationary 
practice, and only a few advocates of water-tube boilers refuse to 
recognise their value under the curious idea that in some occult 
manner the water-tube boiler has the power of cooling down its 
escaping gases below the temperature of the steam and water which 
tflects the cooling. The economiser easily raises the temperature of 
the feed to 250°, to do which the temperature of the gases should not 
be reduced below 300°. Assume the feed is supplied at 100° from 
the hot well, it will absorb 151 heat units per pound in acquiring a 
temperature of 250°. The heat given up by the 25 lbs. of gases in 
Cooling from 600° to 300° will amount to 1,596 units per pound of 
coal burned to generate the 25 lbs. of gases. This is 0:13 of the total 
heat produced, namely, 12,000 units. If the boiler efficiency is 65 
per cent., some 7,800 units have passed into the water in the boiler. 
The 13 per cent. efficiency of the economiser raises the total efficiency 
78 per cent, Even more heat may be saved by feeding the 
conomiser with colder water, but it is better to feed economisers 
from the hot well, and thereby prevent the sweating that otherwise 
Scars, although with cold feed as many as 1,899 units could ba 


absorbed by the feed at 40° in place of 1,359 reclaimed with feed at 
100°. As above stated, 1,596 units are usually available. 

For our own part we see no reason with present high temperatures 
in boilers why there should not be a economiser whereby 
when there is a fan-induced draught the gases may be reduced to a 

of steam at 160 Ibs. 
to use the economiser to 
see no reason why any serious 
objection need be made to the production of steam occasionally 
“aan an engin densing and 
ly, where es are non-condensing and can supply fecd 
at 200°, it is not necessary to use so large an economiser, and the 
waste gases must still pass away very et at 432°, or 132° above 
the suggested 300°, to which a small economiser might raise the feed 
supplied it at 200°. In many industrial operations all the heat either 
from steam or waste gases may be utilised, though often it is not. 
Ta electric light and power stations there is no disposal of heat outside 
the station itself, though there ought to be, especially in cities, where 
the ability to sell exhaust steam would be equivalent to disposing of 
90 per cent. of the iheat generated in the furnace, and by ample 
economiser surface and fan draught, the gases might be turned adrift 
at 100° or 150°. Until this common-sense economy is arranged, 
station engineers must endeavour to utilise all possible heat by stage 
feed heating—using probably at most a two-series economiser, and 
thereby endeavouring to cool the gases so low as to warrant a fan 
draught, and so save a costly chimney. 

Directors of electric stations ought to be compelled to watch their 
machinery ran entirely on a water tank resistance. They would see 
the coal fed to a huge boiler on one side, and all the recoverzd energy 
swallowed up in a few gallons of water on the other hand. The bu:k 
of the heat goes up the chimney or ont at the hot well, whereas it 
—_ to be available to heat buildings perhaps half a mile round the 
station. 

To raise 25 lbs. of gas to the top of a 150 feet chimney with a 
factor of 1°5 for friction losses requires 5,625 foot-pounds of work. 
Ot this, 3,750 foot-pounds is p:rformed by the descending column 
of air oufeide the chimney. To do the remaining work with 
a boiler, engine and fan, of a combined efficiency of 28 per 
cent, we must develop 67,000 foot-pounds by combustion of 
coal, which is equal to 85 units of heat per pound of coal 
burned. By reducing the gases from 600° to 300°, we have already 
seen a saving of 1,596 heat units. Hence 85 + 1,596 = ‘053, or 53 
per cent. of the heat recovered by cooling the gases will serve to drive 
the fan to lift the gases to thecbimney top. Buta further saving 
is effected, because the gases at 300° will still do part of the work of 
lifting the gas if the chimney is retained, while if the. chimney is 
rejected, the work of the fan may be reduced to that of hfting the 
gas to only 50 feet. 

Mr. Adams bas written a very good and clear statement of the 
question. It is wonderful how even able engiacers will still fight shy 
of the fan draught, despite low first cost, elasticity of action, and 
economy of working. 





ELECTRICAL DRIVING OF FACTORIES FROM 
THE PUBLIO POINT OF VIEW.* 





By ALFRED H. GIBBINGS, MILE.E. 





manufacturer or user of in this last year of the nineteenth 
century, is more or less acquainted with the fact that electricity can 
be employed for the transmission of power. But beyond this general 
statement, it is unsafe to venture an opinion as to the extent to which 
the uses or the possibilities of electric motive power are underatood, 
even in a vague and indefinite manner. @ may even go still 
further, and state that the percentage of machinery users who have 
used or who are using electric motors is very small indeed. This 
number is, however, increasing rapidly by. day, owing to the 
great extensions of electricity tae 2 cables in the various towns, and 


Ir may be stated without fear of contradiction, that almost every 
machinery 


* the inducements in the form of cheap rates of supply and the 


renting-out of motors, which areoffered by the owners of some supply 
uni i By the kindly response of central station en- 
gineers, municipal and otherwise, I have been able to prepare the 
inserted list (Table I)., which shows the extent to which the electric 
motor has already been adopted in various piace. 

Notwithstanding the progress which is indicated in this list, it is 
apparent that much better results should have been obtained, con- 
sidering the number of years during which many of these central 
stations have been in operation. There can be no question that in 
America and on the Continent, wherever the same advantages are in 

the electric motor has been very much more freely utilised. 

It is impossible to come face to face with such a significant state of 
affairs without asking one’s self the pertinent question—Wby is it? 
Much undoubtedly may be arccibed to our natural conservatism, and 
our unique position in the world of commerce, and something also 
to ve and insurance restrictions. Further, a great deal of 
our in this modern method of driving machinery, 
is undoubtedly due to the considerable capital outlay required in 
making any change of a complete and radical nature; and, in fair- 
ness to ourselves, i¢ must be borne in mind that against this common 
factor of capital cost must be set the cheaper and different conditions 
of labour on the Continent and in America. 


® Paper read before the Northern Society of Electrical Engineers, 
Manchester, March 13th, 1900. 
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Taste I — SHowme THE Extent TO WHICH THE ExEectaic MoToR HAS BEEN ADOPTED IN VaRious Pxacgs. 



























































| | | 
|Number of motors on mains.| Aggre. | Number of 
Name of local authority at | units sold | : . es be 
or company. ok 2 7 in l ——| horse. | £08 motive | Price per unit charged. | . Nau J 
’ !On hire.|Not on hire.| Total. | power.| POWer™ | 
| | 1899. | 
Aberdeen... oe ee vi] oe o's 1584 th. 3d. 1st hour, 1d. after According to the Brighton Rebate system of charging, soutl 
yr.. = ap ae = 2 2 12 ie 3d. Only connected recently. ate 
Barking Town (Essex) ‘a. 2 2 17 ae Not yet settled To be connected in a few days. igs , 
Barnsley .. er a 10 .. |50B.H.P. a 7d. first hour max. demand, | There is a probability of large demand in the near future, Bi. 7 1] 
| prob- 14d. after. Consumers of panne. 
able de- 10,000 and — 7d., reas ti 
mand first hour, 1d. after aun 
Barrow-in-Furness.. a 10 10 46 3,726 6d, first hour, 14d. after N ~~ gy en jo See Wright's system of 
charging. Several of the motors were not connected 
until towards end of year, hence small number of units Tunbrid 
sold. sq cehgahs 
Bath Bay Sese Be as 5 5 6 1,303 8d. | Wallase 
Bedford .. Be ‘ 10 10 65: 95,000 3d. 
Belfast .. ‘6 7 14 41 55 268 74,000 4d. first hour, 14d. after | Other 88 H.P. applied for, 
Birkenhead o* ‘5. ee 5 | 5 16 B.H.P. 4,489 3d. and 6d., 4d. per B.O.T. | Walsall 
| unit, with reduction to 3d. scsi 
| after 14 hours running on 
| Brighton system 
Blackpool. . i ae ee 7 | 7 14 | 1,100 2a. Motors are supplied with current from the tramway 
| | | mains at 500 volts. Watford 
Blackburn ve ~~ 40 12 | 52 145 | 39,209 24d, and 13d. | All the motors have not been running a complete year; in si 
| | fact some have only been used since October and Noy. Whiteha 
| | | ember. ae 
Brighouse - si os 6 6 15 5d. Motors not been connected during the whole 12 months, Wolverh 
Brighton .. én - os 150 me as is ee | Current not separately registered. lease 
Bristol .. es «s 6 26 | 82 100 | 58,906 14d. discount up to 20 per | A supply of continuous current 250 or 500 volts, has just Wonvoute 
| cent., minimum charge been commenced, 80 of the 32 motors are joined to alter. = 
| 25s. per Kw. per quarter | nating mains. Largest motor 80 B.H.P. 
| & 
Bury ‘se ve “of oe J 12 | 12 83 C«Y 5,510 January to June, 1899, 24d., 
| | | | then altered to 3d. first | 
| | | | | hour, and 14. after | 
Canterbury ra wel <4 64 4 4 | 34 Ci - | 3d. per B.T.U., withdiscount | Only running nine months. Don’t expect much of a motor 
| | | | _load here. E Ay 
Cardiff | . | 11 | at 123 | 4,550 24d, and 2d. | 44 H.p. fixed December last. 4H.P. drive fans which have on 3 
| | not been in use much, Could have more if let out on 
| hire. ton, | 
Car isle .. = ois ww | 46 | 46 1594 | 874 2d, | Three consumers only. eects 
Cheltenham oe int oo, | 3 | 8 44 1,836 3d. | There are also three or four motor-fans, three being 18-inch Great ¢ Me 
| | | | fans; the units for these are not. included as the ions 
| | | | customers have not separate circuits for them. Bieminehs 
Chester .. on ee ee | 88 | 88 | 94 | 15,666 | 24d. to 13d. | On sliding scale according to quantity. ye 
Coventry ae | 6 | 6 | 12 | 1,569 | Units used per quarter for | 
| | | | each kw. demanded up to | Panera 
| | 260, 4d.; above 260 and up | Burton-up 
| | | to 520, 3d.; above 520, 2d. | lide 
Croydon .. es oe oo | 7 ; 7 | 8% | "Td.and2d. | | Demand Indicator system. atl 
Darwen .. os oe oe 9 9 | 8 | ma | 3d. | Hardly working last year. 
Derby Be ke ole sf 81 | 31 | 46 | 89,929 | 3d. and 1d 
Dewsbury.. és - | 9 | 9 5 | 2,437 =| 3d.; 14d. charged after first | 
| | | | three hours | ro 
Dublin... | 8 3 | 6 | és | 5d. Practically no motor work is done. The motors used are - ye Pa 
| | | | only for ventilating, and not separately metered. : 
Eastbourne oe ys ee =| 12 ; Ww |} 10 | ‘ie | 4d. 550 units sold at 4d. on separate meters, all other small 
| | | | motors are on same meters as the lights, and are charged Folkestone 
| | | at same rate, viz., 74d. per unit. 
Eeling 4.0 .. is | oe | 4 | 4 | 8 | 3,000 | Sa. Galvan 
Edinburgh ae : | we 385 | .. | 413,920 | 4d. Siafond 
Exeter... she on] we | 3 3 | 4 | 371 | 3d. | Special rate for motors only just put in force. rg me 
Glasgow .. aa i wo | 76 | 9% | 282 | 81,924 | 6d. to 14d, | Results at May 3ist, 1899, end of financial year. Charges 7 
| | | | | are according to voltage :—100 v., 6d. and 24d.; 200 v., 6d, Kensingtor 
| | and 2d.; 250 v., 6d. and 14d. Consumers averaging risen 
| | | | 5 hours per day at full load are charged 24d., 2d., and 14d. Lambeth 
| | _ for all units. : » 
Halifax .. oe aw 8 9 12 | 68 | 9,450 24d., less 15 per cent. | Nearly the whole of these motors are on a special direct Mardy 
; | | | current power main laid last August. Alternating Newcastle 
| current motors have been discarded. Large number of (Newcastl 
| | | motors waiting to be joined up when system is changed Electrio I 
| | | | to direct current. , Northampte 
Hanley .. ee oe | 2 | 9 ll | 25 | 2,518 | 24d, and 1d, | First be hours per day are charged at 24d., all after that 
| | | | atid. per unit. Nomoic 
Hampstead (Vestry) ..| .. | 5 | 5 | ll | 2s 6d, and 244. 6d. first hour, seiaeas 
Harrogate “is +» |... |2largemo-| 14 | 50 | 60,355 | 3d. and 24d, | 
| | tors and| (about) | approx.| 
| | about 12] | | | Notting Hil 
| | 5 | | | | 5 
| | small fan | | | | Oswestry .. 
} | motors. | | | xs 
Hastings .. | 3 | 8 | 14 | About 500 | 6d. for first two hours, and | No demand for motors except for lifts. 
14d. beyond | ‘ ee : 
Huddersfield .. | 14 25 | 39 88 48,935 7 first ae hours, 1d. | ow ie po in 1894 ——— of oxhibiee ae Pontypool 
| | | afterwards | cooking, and motive power appliances, whic ave 
| | | | since that date let out on hire. : 
Islington .. s 7. er | 34 mae es About 1,000 34d. | arene after dark as for day supply. District not a manu- Reading 
| facturing one. - 
Kingston-upon-Thames | | 5 | 8 6 bss 3d. | Have only been installed a few weeks. : 
King’s Lynn .. ae | 2 2 14 19 3d. | Motor only just connected. Station has only been running 
| | four months. Richmond ( 
Lancaster 85 a 150 27,562 8d. 
cael | (about) | “T ? 
eds os os es vs * § 86 19,465 2d., less 5 per cent. alisbur 
Leith (Scotland) vo | a | B | 151 42,936 ; ad. | This is only the first year of supply. We started on ican de. 
| | | | February 16th, 1899. Most of the power is taken by @ Scarborough 
| | | firm of motor makers, who use it for testing purposes as 
| | | well as driving their machinery. : 
Lincoln .. ae ot so JI 3 | 8 7 | 4,744 6d. first hour, 24d. afterwards | The motors are used for driving the blowing apparatus at 
| | | the Cathedral. Windsor . 
Liverpool. . os $6 ee 237 | 237 770 | 226,880 2d. for first 3,000, and 1d. in g 
excess of 3,000 per quarter < Wovulwie 
Manchester 2 es ~ 464 | 464 1,691 se 24d. and 14d. Cannot state number of units sold, as a portion of energy oe 
| | for motive power is sold through lighting meters. Wycombe 
Morley... $4 oe ws 5 5 23 816 3d. per B.T.U. 
Newington ‘% on oe 3 | 3 18 | 1,975 24d. Number of units sold in less than half-year. -— 
Newport (Mon.).. ; 5 | 5 9% | 630 2d. up to 3,000 and 14d. after | Single-phase alternating motors. Continuous not yet 
connected. 
Nottingham | 125 450 113,000 Price from January to March . IT am not 
2d. and 1d., Wright’s just enume 
| | system. Since March, our sluggis 
| 1899, 1d. 
Paisley .. ..  .. | + Viok 6 ea a "qa. and 34. 7d. applies to one hour daily. generally h 
Portsmouth ee oe ee l4 | 538 | 72 =| 19,309 | 23d. ; at to 
| | | two large consumers at 2d. ve m | 
Plymouth i s% és 2 1° 8 | 44d. Cannot distinguish from lighting accounts. Supply only 48 th ~ 
| | started in September, 1899. Figures do not include ~~ Uney we 
| | | | traction motors. lnclined to 
Salford .. Shi PIA Sg 30 | 30 | 200 29,000 . | 34d. first hour, 1d. afterwards | About 1am me. has been applied tox, but cannot be com is the bette 
nected until our new station is ready. ptt co ; 
Sheffield .. ss és _ 23 | 30 8,862 2d. and 1d. 25 per cent. of these motors have been on circuit only & M untries, 
| few months. instruction 
Shrewsbury oa ere 8 | 8 29 4 4d. Over 600 units per | Practically no motors were fixed here nine months 9g0 matter wha 
| quarter 3d. when I came to Shrewsbury. Ithink we will get several tion and fs 
| more. Largest size fixed 12 B.H.P. on the Con 
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Taste J.—SHowmne tHe Extent TO WHICH THS Ex.socrric Moror Has BEEN ADOPTED tN Various Praces — Continued. 





} . | 
|Number of motors on mains. . | Number of 
| AgBre- | units sold | 


| 





























Sort Ponerinae —--, — ee | for motive Price per unit charged. Remarks. 
On hire. Not on hire.) Tota!. | power. | pe899. ss 
| | 

Southport a | : : 9 About 200 } 6d. -_ 2d. | 4 

South Shields = 2 rb | 2d. Just started. 

St. Helens a nike 6 2 8 23 2,080 | 2d. Supplying current since June last. 

Sunderland e Sy theca 39 39 355 104,190 | 24d. The a = represent the number of motors con- 

. | | nected up to January 30th, 1900. 
Taunton .. “s “e oe 12 12 24 About 850 } 2d. | Changed the periodicity of station from 125 cycles to 60 
} | eycles per second last June: consequently had no motors 
| | | before change of plant. We are now pushing the use of 
: | | motors. Corporation do not let out on hire. 

Tunbridge Wells Rt er 1 1 2 - 3d. | Alternating current. 

Wallasey .. a So . a 1 5 10 1,246 34d. | Every consumer well satisfied. 
| (OnF, 
| wiring | 
|system.)} | 

Walsall .. a ‘ie es 19 19 52 12,921 24d., with 10 per cent. dis-| 

| | count for 10,000, and 124 | 
| | per cent. for 15,000. 24 per 
| cent. * cash within a | 
| } mont | 
Watford .. es wath pseu 1 1 1 | ee | 8d. first hour, 14d. afterwards Wright’s max. D.I. system. Had not commenced con- 
| tinuous running in 1899. 

Whitehaven 4 -t- | 1,610 | 8d. One — only connected during 1899. Reduction of price 
| | | probable. 

Wolverhampton 2 here, 16 16 | 26 | 5,504 | 14d. Out of the total of 26 u.p. some 15 H.P. was connected in the 

| | last quarter of 1899. 

Worcester ae eo a 5 10 | 66 | 118,527 | 14d. to the Waterworks; 3d. | 
| | | | | and 14d, on Brighton sys- 
| | | | | tem if in excess of one | 
| | hour’s use of maximum | 
| | | demand; 6d. if total units | 
| | | less than one hour’s use of | 
| | | | maximum demand 

Great Yarmouth | 7 ped Pee S| 1,312 | 34d. | 
| | (to March | 

: | | 31st. 1899) | | ? ‘ ‘ 

Allerton, eens and | 1 1 14 | nr : | 4d, Residential neighbourhood. 
Childwa | | recorded | | 

(ireat Crosby and Water-| .. | 1 ie 3 | Not 3d. Residential neighbourhood. 
loo ifs ee oe | | | recorded | | 

Birmingham .. se | 186 186 | 475 | pe | 4d. for first 100 units con- 
| | | sumed per month, 24. for 

| | coal subsequent quantity F F : 

Bourn mont Se ae ee : | Bad. Not an industrial centre. 

Burton-upon-Trent .. {| e- | | 24d. 

Cambridge as oe | | 4 t | Th ea a There are three small motors of 4 H.P. each which receive 
| | current through the lighting meter, and so their total is 

| | included with the lamps and charged 74. first two hours 
| | | | | and 84d. after on the max. demand system. There is 
ve | “ ~ | we ‘ina | , | one 6-.r. motor which is charged for at 3d. per unit. 

Chelsea... ee oo | ee : | = | ,318 3d, 

Crystal Palace District | .. 3 3 100 | 404 | 5d. Two of these motors are used for pumping purposes practi- 
| | cally only during the summer months, and the other is 
| for working a dinner lift. 

Folkestone oe sie 7 3 6 | 18 | oe | 7d. and 1d. Wright’s for the 
| | > 5 > ; . 

Galway .. os eet 4 1 5 | 2,617 | “— ia - Others supplied by contract. 

Guildford .. + 5S eae 2 2 | 5 | 69} 3d. Only one motor actually in use last year, 1899. 

Hove ee 8° oe | ove 23 23 | 49 | 19,403 | 3d. bg town is entirely residential, therefore there is little use 
| | | or motors. 

yer ug — Ralgite oe 20 | 20 | vi) | 4d. Residential and not a manufacturing district. Electric lift 
widge, London, W. | | | motors. 

Lambeth .. Se vob tes 9 13 13 | 30} | 1,415 | 4d. less rebates, according to | The motor demand is rapidly increasing since station was 

; | | | | | | consumption | opened in September, 1899 

Mardy .. me awk we I 2 | 3 ? xe p | Fixed price per quarter. 

Newcastle - on - Tyne | .. ll pe a: ee | 24. to 13d, | Cannot separate the units sold for power,as in certain 
(Newcastle and District} | | | cases contracts exist fora term of years, and the price 
Electric Lighting Co.) | | | is for all purposes. 

Northampton .. «| 1 138 14 50°5 5,755 | 3d. for first three hours, 144. | 

| after | 

Norwich .. A ah 13 | 84 97 358 240,138 | 3d. for first 500 used in a | Revenue for 1899, £2,044. These motors give a load at 
| | | quarter, 2d.for the second | Central Station of about 70 kw. as near as can be 
| | 500, and 14d. for anything | estimated. 

N Hill 7 7 21 | mo a 1 | 

Notting Hi | 2 3,06 4d. 

Oswestry .. | 1 1 3 | ee | a | A considerable length of.main had tobe laid for this motor 
| | | | only. The motordrives a pump which lifts sewage from 
| | | alow-lying level, and the Corporation pay £30 a year for 
| | | current. 

Pontypool | 2 2 4 | 6d. | These motors are run through the lighting meter, as cost of 
| | | extra meter would be more than saving in cost of 

| | | | | electricity at lower price—3d. per unit. 

Reading .. ee oe } 17 | 88 | 9,074 | 3d. to 2d. for motors under | Three months trial here only. Nominal rental with 
} | | 4 BHP. 14d. for 4 B.HLP. optional purchase at end of time. Continuous current 
} and upwards | system only started in 1899; no motors connected before. 
| } | A large increase in prospect. 

Richmond (Surrey) | 2 2 180 | 4d. | No manufacturing here of any sort; town purely residential. 
| | | | We have, however, a considerable sale of current for 
| eel - | launch and motor-car recharging of batteries. 

Salisbury .. oe ve 5 1 | 6 5% | £15 3s. 4d, first hour, 14d. after | Motor load is very small at present, but hope that it will 

| (revenue) | increase. 

Scarborough =... 4 ee ad 258 | 24d. We have only started a special rate for motors this last 
} | | | summer; the first motor was started July 29th and the 
| | | | second in November, which accounts for the small 
| é number of units sold. 

Windsor .. ‘wa | 9 oe 9 B15 9,125 dd. 10 u.P. of the amount put down here was not in use until 

| | October, 1899. 

Woolwich ee | - 4 | 4 TA Ba. | These motors have been on for a month or two only, and 
| | eee | _ the units sold last year were very few for motor work. 

Wycombe a 34 1 | 35 664 | 8,917 dd. and 14d. | We have on order about 50 u.P. of motors. 











_ Tam not at all satisfied, however, in my own mind that the reasons 
just enumerated are in themselves entirely sufficient to account for 
our sluggishness in the matter under consideration. Manufacturers 
generally have ready resources of capital when the outlay can be 
proved to be in the interests of economy, and electrical engineers 
have made Bg weange- efforts to popularise these machines, which, 
48 they well know, provide their stations with a day load. I am 
inclined to think that the principal reason of our backwardness 
is the better system of technical education which exists in other 
countries. The effect of a comprehensive system of technical 
instruction which is within the reach of every artisan, no 
matter what may be his trade, is such that the cost of produc- 
tion and factory equipment has been studied more scientifically 
on the Continent than in this country. The result is that manu- 





facturers have been keenly alive to the merits and demerits of 
the various methods of power transmission, and they are able to fully 
appreciate the many details which enter into pened ecm I do 
not propose in this psper to deal with the many advantages which 
electric transmission of power in comparison with me- 
chanical transmission. They are more or less well known and appre- 
ciated. Neither shall I attempt to enlarge upon or discuss the 
question of the comparative economy of the two systems, in which so 
many considerations and side issues are involved. This aspect has 
been treated in a most clear, comprehensive, and characteristic 
manner by Mr. Raworth, in his recent paper read before the Man- 
chester Society of Engineers, and the fall text of which has already 
appeared in the technical journals. The object of this paper is to 
present to you a few facts which have been brought to light in con- 
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nection with the supply of electricity for motive power purposes 
during a period of four years from the mains of the Bradford Cor- 
poration, in connection with which an endeavour has been made by 
means of a hiring-out system and advice gratis, to popularise and ex- 
tend the use of electrical driving. I have tabulated the result of 
that inauguration in Table II. 


Taste II.—Noumser or Morors Suprerigp FROM CORPORATION 








Matns. 
Owned Owned by Board of Trade 

Year. by cor- Total, units sold per 

consumer. poration. annum. 

No. B.H P 

1891 1 oc 1 8 sf 
1892 6 ote 6 20 8,222 
1893 26 ae 26 | 110 19,346 
1894 30 ne 80 | 128 28,884 
1895 85 es 85 143 35,919 
1896 58 7 65 244 54,972 
1897 72 416 118 414 117,176 
1898 99 122 221 | 882 218,974 
1899 152 259 411 : | 1,686 463,630 





I think you will agree with me that this tabulation is in itself suffi- 
ciently explicit without any further detailed explanation, beyond the 
plain statement that the system of letting-out motors on hire is the 
chief factor which accounts for the highly satisfactory results 
obtained. I would even go further, and say that the hire system is 
almost the sole factor, as it has undoubtedly directly irfluenced the 
adoption of electrical driving by those individuals and firms who own 
their own motors. The foregoing table gives the results up to the 
end of December last; but since then, and up to the end of Feb- 
ruary, the number of additional motors connected has been 88 with 
an aggregate B.H.P. of 389. Of these, 69 were let out on hire. These 
continued applications clearly indicate two things, viz., the impos- 
sibility to stem the demand for cheap and efficient power when the 
system has been fairly started, and the fact that this latest method of 
power transmission must be more economical than other existing 


Tasty III.— Taste sHowina Comparative Cost or Worktna Execrric Motors aS CoMPaRED witH Gas, Steam aND WarTER-Powsnn, 


methods ; and hence that its ultimate exclusive adoption is assured 
through the mere force of business competition. : 

Behind these general summarised results, however, there exist 
many details which have proved of great personal interest to me 
during the four years since the inauguration of the system. The 
greatly diversified uses to which these electric motors have been 
applied has necessitated, in the majority of cases, careful personal 
examination and advice, duties which I need hardly state did not by 
any means come within the strictly official routine of the city elec- 
trical engineer, and which have almost entirely been outside the ordi: 
nary knowledge of the Electricity Committee. Instances of the 
nature of these investigations could, of course, be given in great 
pumber, and each case generally presented some characteristic feature, 
I will, however, give a few illustrations of difficulties which had of 
be smoothed over. 

It seems a simple matter to apply a motor toan ordinary warehouse 
crane, but in many cases no notion existed as to the power required, 
Speeds of raising the load had to be taken and gear examined, and 
it was remarkable what a variety of ancient and power-absorbing 
gearing was found. In most warehouses the motor had to be con- 
trolled from each floor separately, and special devices suggested, 
It would have been fatal to the interest of the department to leaye 
these arrangements to the ideas of the average wiring contractor. 

With regard to more complex application, such as the driving of 
engineering workshops, spinning and weaving mills, dyeworks (with 
very special machinery only used intermittently), printing works, 
paper mills, foundries, &c., it can be readily understood that a very 
great variety of conditions prevailed, each of which had to have 
special consideration given to it. Our chief troubles, however, 
occurred with the smaller users. It was an ever-recurring task, for 
instance, to explain that the so called nominal horse-power of a 
engine was no criterion of its actual brake horse-power, and this task 
was not co easy as it appeare, when the individual had firmly made up 
his mind that his 2-H P. gas engine would do the same work as a 4-H p, 
motor; and his natural deduction was that his bill would be doubled 
in making the exchange. Another strong idea—a delusion, I need 
scarcely say—in the mind of the average applicant was that, if so 
much horse-power at a 1d. per unit cost so much per hour, then his 
bill would be nine times that amount for a nine hours’ day, and so on 
throughout the year. Iam happy to say that experience has proved 


Cost of elec- 














Size rp} Cost of gas at | 
Name. éAddress, of Purpose used for, tricity at 1d. 2/3 per 1,000 c.f. Remarks, 
| : | motor. per unit for | ‘oy six months 
| | six months. | ~*~ sie) 
| HP. | £s2da {| £ 8 a, 

Jonas Sharp & Sons .. - | 49, Hall Ings 44. | Packing press .. ae ee 9 1 4 | : Decidedly cheaper than steam. 

Sir Jacob Behrens & Son | 1, Colliergate 5 | Packing press andcrane.. 2162 oe | —_ than steam. Cannot say how 
| 3 | | } much. 

John Lupton & Son .. | 9, Cheapside 1 | Bottle washing .. A 2. wt S | 5 15 10 | Electricity less than half cost of gas, 

$. P. Myers & Co, | 5, Colliergate 8 | Rolling machine a 8 12 1 ae | Electricity cheaper than steam. 

Collinson Bros. | Aldermanbury 3 Lathe and other tools .. 38 12 0 | Electricity cheaper than gas, and much 

| | | more satisfactory in every respect. 

Geo, F. Sewell 52, Godwin Street .. 4 | Printing machinery 6 4 5 |} 12 1211 | About half cost of gas. Would have 
| | | | adopted electricity years ago had it 
| , been possible. . 

Reiss Bros... a4 -- | 70, Vicar Lane 6 | Hoist and rolling machine .. H 5 38 | ee Electricity much cheaper than steam. 
| 6 Crane and packing press | 

Brogden, Brooksbank & Co. | Burnett Street 12 | Packing case machinery 211 9 3.18 6 | Electricity cheaper than gas. 

Rosling & Appleby .. .. | Trafalgar Street 37 Engineer's machinery. . 909 3 O $e Electricity much cheaper than steam. 
| | For the same cost as steam are run 
| | | ning twice as many machine tools 
| with electricity, which is more satis« 
| } | factory in every way. 

St. Mary’s Roman Catholic | East Parade 3 | Organ blowing .. : 8 28 | Electricity much cheaper than water, 

Church | | | | | and more satisfactory. Water never 
| | | | | Was satisfactory. 

Bradford Provident Indus- | Sunbridge Road 6 | Boot-making and repairing | 8 15 5 | ee | Electricity much cheaper than gas. 

trial Society 1 | machinery | 
| 34 COS | | 
Argus Office . | Brown Street 1 | Printing machines... os | 3) 40 9 } @ 19 | Electricity cheaper; and very satisfac: 
22 | ry. 
| 4 | | tory 

8: Hudson «& Co, - | Manningham Lane! 1 | Cycle-making machinery 0 ll 8 8 19 2 | Electricity cheaper, and very satisfac: 
} tory. 

Wim. Moore... ee | 6, Mildred Court .. | = 44 Hoist and rolling machine 219 8 419 0 | Electricity cheaper, and using more 
| | | | | power. 

John Stockdale & Son -. | Henry Street eo | 6 | Circular saws, planing, and | 82 12 10 ee | Electricity much cheaper than steam. 
| 6 other wood-working ma- | 
| 10 chinery | 
| 7 | | | 

J. Baxendale .. . | Aldermanbury 3 Printing machinery 1 16 2 | & 48 Electricity much cheaper than gas. 

John Dale & Co, | Duke Street 8 Printing machinery oe ie | Electricity somewhat cheaper than 

44 | gas, and the advantages of motors 
18 | over gas engines are superior m 
4 | | every respect. 

Job Robertshaw -. | 21, Ivegate .. 44 | Chopping machinery .. 1 5 2 Ss 4-3 | Electricity cheaper than gas, 

George Seitz .. .. | 29, Ivegate .. 2 | Chopping machinery .. ais 0 9 4 vi | Electricity cheaper than water. ; 

Ben Rhodes & Co. . | Thornton Road 9 Grindstone, sand blast & lathe 86 16 6 | Electricity cheaper and more satis- 

6 Crane | | factory in every sense. 
| 1 Blower 
2% | Do. | 
| 6 | Running dynamo | - 

Hy. Gaskarth .. - | 11, Sunbridge Road 3 | Printing machines 2 12 3 8 978 | Electricity cheaper and more satis 
| factory. 

John Ryder Holywell Ash Lane if Circular saw te ee a | : Te fe 3 2 110 | Electricity much cheaper than gas, 

and more convenient. 

I, Cautheray & Co. .. . | Church Bank 7 Engineers and printing ma- £. Boe 5 14 1 Electricity much cheaper than gas, 

chinery | and more satisfactory. 

K,. Wilkinson & Son .. . | East Parade 7 Circular saw... ran oe 1 13 8 ) ££ Res Electricity much cheaper than gas. 
| 7 Band saw .. Bs oe ee 3° 5:9 ) to April 24th | Would not do without it. 

Thos. Dyson | College Road 2 Cycle maker ; zs ry: Electricity much cheaper than steam. 
| 3 | Wish they could have had it sooner. 

George G. Walker 1, Currer Street 6 Printing machines’ .. “es ll 10 5 10 16 0 Electricity about the same as gas. 

Pratt Brothers Garnett Street uy Rolling machines, hoists, &c. | 4°64 5 416 5 | 0. do. do. 
| 44 

Denison Bros. .. . | Providence Street 3 | Printing machinery 6S 6 10 9 | Electricity a little cheaper, and in- 
| 4 } | finitely more satisfactory than gas. 

Jackson Bros. .. . | Garfield Avenue .. | 6 | Circular saw... <x oe | 14 19 2 * | Electricity about the same as gas. 

6 | Do, ‘5 ee ne 
10 Mortar pan RSF ee pes 23 12 8 oe 
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otherwise in every case; but the idea of average horse-power per 
hour is very seldom grasped to begin with, even by those who have 
been power users for many years. The ever present question of 
shafting or no shafting was also continually cropping up. The ten- 
dency was always to replace the then existing steam or gas engine by 
one motor. Our advice was often looked upon with suspicion, as 
coming from @ very interested quarter, when we recommended the 
one engine to ba replaced by three, four, or half-a-dcoz2n motors, as 
the case might be. Sometimes our recommendations were entirely 
ignored in the first instance, but after an experience of six months 
the user had less confidence in his own methods of driving, and 
usually took our advice. 

I have prepared the inserted list (Table III) of a few of our 
customers, in which cases the machinery to be driven has either 
remained the same or the increase been noted, and where the period of 
six months’ use has enabled a comparison to be made between 
electricity and other previously used power agents. 

I am personally acquainted with the details of machinery and 
operation in each of the instances givenin this list,and I may 
therefore state that some rough calculation was made in each case 
asto the possible economy to be effected in changing from the one 
form of power tothe other. With the exception of the last four 
consumers, the economy proved in practice is far more than that 
anticipated, and such a result indicates conclusively that the losses 
due to running shafting and other gear in connection with and 
necessary to it, are very much greater and of more importance than 
it is possible to calculate. In the last four instances given in Table 
III, the ueers elected to continue to use their shafting, merely replacing 
the gas engine with one electric motor. It serves to prove at least 
that electricity at 1d. per unit is no more expensive for power 
purposes than gas af 2s. Sd. per 1,000 cubic feet under similar 
conditions, but it is regrettable to find consumers quite satisfied to 
pay more for the actual power they require than there is any 
necessity for. 

I have brought forward these few practical examples, and com- 
mented upon them, ia the hope that some encouragement may be 
given, on the one side to the central station electrical engineer who 
may be fortunate enough to find that the district comprised in his 
electvical domain is a power-using district, and on the other side, to 
the power user my object has been to show how different is the 
teaching of practical experience in such cases from mere speculative 
theory. Notwithstanding the large capital outlay required for elec- 
tric transmission of power in a factory compared with the capital 
outlay for mechanical transmission, Iam convinced that the theoretical 
calculation of losses in the latter instance does not, in the very great 
majority of cases, represent the actual losses which would be found 
in practice, and that the difference in economy, after allowing for 
interest and depreciation on the capital required for electrical 
transmission, is greater than at firat appears possible. This economy 
necessarily appears to turn upon what are the average hours of useful 
work required from each machine per day or per annum, and that in 
many cases they are much less in comparison with the total horse- 
power required than is imagined, seems conclusively proved by the 
facts given above. 








PARLIAMENT AND MUNICIPAL TRADING. 


In the House of Commons cn 21st inst., the following discussion 
arose on this important question. For this report we are indebted to 
the Zimes :-— 

Sir H. Fownms (Wolverhampton, E.) reminded the First Lord cf 
the Treasury of his promise to appoint the Committee on Municipal 
Tradicg this Session. It was a most important subject, and the 
motion for the committee should be made at a time when it could not 
be blocked by objection. 

Mr. CoHEN (Islington, E.) said he had intended to put a question 
on the subject on the following day. It was most important that this 
belated committee should get to work before Easter. 

Mr. Burns (Battersea) trusted the right hon. gentleman would not 
make too much of the request made to him. The demand proceeded 
from a very limited section of people in the House or outside. Such 
was his opinion.. Beyond a few company promoters, who met at the 
Society of Arts, he did not know of anybody who was interested. It 
the right hon. gentleman acceded to the request, he must be prepared 
for considerable discussion upon the terms of reference to the Com- 
mittee, Already the mere fact of the notice appearing on the paper 
had been unjustly used by counsel before a Committee upstairs, who 
argued as if the Committee on Municipal Trading had been appcinted, 
with the result that this Bill before the Committee received unfair 
treatment. 

The SpHakee in ed, and said the hon. member was not 
entitled to say that a Bill had been unfairly treated by a Committee. 

Mr. Burns said he would be the last man in the world to attribute 
partiality or unfairness to that admirable tribunal, a Parliamentary 
Committee. The unfairnesscame from the representations made to 
the Committee by the counsel improperly using his position to make 
an unauthorised statement. He appealed to the right hon. gentleman 
to let the proposal for the Committee take its chance, or if he did 
defer to the request, give facilities for a thorough discussion. 

Mr. J. Samu (Stockton) thought it essential, in the interest of 
municipalities, that the question should be settled, for he knew of a 
Bill, promoted by an important corporation, to which there was no 
serious opposition, b2ing split an and a portion of the Bill omitted 
by the committee because of this hanging motion for inquiry into 
municipal trading. Since the new clamour had been raised, the House 


regulation.” M. Deri. Dated March 13th. (Complete.) 


should, without delay, decide the limits within which corporations 
should operate. 

Mr. Bansory (Oamberwell, Peckham) thought the speech of the 
nome member for Battersea was strong ground for inquiry baing held 
at once. 

Mr. Gattoway (Manchester, 8.W.) asked that, if the Government 
decided to appoint the Committee, a decision which he should regret, 
they would doso after definite notice, because considerable discussion 
would arise on the motion. 

Mr. Batrourn (Manchester, E.) said the course pursued with the 
motion for a committee was that usually followed. As to the appeals 
made to him from either side of the House, he confessed that to leave 
such a motion indefinitely hanging for a long period of time was an 
impracticable course. Either the motion should be dropped or sub- 
mitted to the House, and he was strongly of opinion that the House 
should be asked to decide the question. He could not say when an 
opportunity could be found, the Government having only Mondays 
and Thursdays available, the privilege extended to Tuesdays beiog 
for financial business only, and the latter pressing. Feeling the 
force of the appeal made, he would endeavour to find occasion for 
discussion of the motion, and meantime, opportunity might arise 
in the interstices batween other business within the next week or so. 





In the House of Lords on 22nd inst., the Earl of Morimy pointed 
to the large number of Corporation Bills introduced for the purpose 
of enabling municipalities to take over tramways, electric lighting, 
gas lighting, and so forth, and thought it time the committee of their 
lordships’ House having to deal with these measures should have 
some instructions as to dealing with them. He therefore asked Her 
Majesty’s Government whether it was proposed to appoint a joint 
committee of the two Houses to consider the questions relating to 
municipal trading. 

The Marquis of Satispury said be presumed from the fact of his 
noble friena asking this question that he held Her Majeaty’s Govern- 
ment responsible for arranging these private Bills in the propossd 
manner. He had always been under the impression that the Govern- 
ment took no sides in regard to private Bills, which were usually in 
the hands of private members, and therefore he was unable to answer 
hia noble friend. Ia his individual capacity he should say that it 
was very desirable that the committee should be appointed, and he 
observed that a similar sentiment was expressed last evening by the 
Leader of the Housaof Commons. The House of Lords was perfectly 
willing to do its part in the appointment ofa joint committee, and 
he — that such an inquiry woald be attended with very salutary 
results. 





= 





NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 





NEW PATENTS.—1900. 





Compiled expressly for this journal by W. P. Taompson & Co. Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed, 


4,639. “Improvements in overhead electric railway trolleys.” W. Harry 
and J. DuaGan. Dated March 12th. 

4,672. ‘Improvements in the terminals and insulators of the holders of elec- 
trical incandescent or glow lamps, which improvements are also applicable to 
other electrical terminals.” W. WALKER, jun. Dated March 12th. 

4,680. ‘Improvements in electric accumulators.” A. MuLLerR. Dated March 
12th. 

4,685. “ Improvements in or connected with electricity meters.” A. Wricut 
and THE Reason Manvuracturinc Company, Limitep. Dated March 12th. 


4,706. “Improvements in electric switches, principally for high voltage 
circuits, and also applicable to switch lampholders.” J. Licurroor. Dated 
March 13th. 

4,709. “Improvements in or connected with electric cable joint-boxes.” 


G. H. NisBett. Dated March 18th. 

4,719. “Improvements in electric motors.” J. Marg and W. C, LarpLer. 
Dated March 13th. 

4,720. “Improvements in and relating to the electric lighting of railway 
éarriages, cars, ships and the like.” G.M. Brann. Dated March 13th. 


4,774. “An improvement in switchboards,.” A. Forp-Lioyp, Dated March 
13th, 
4,784. “Improved magnet winding for continuous current machines and 


converters for effecting simultaneously a sparkless commutation and a pressure 


4,785. “An alternating current motor.” M. Deri. Dated March 13th. 
(Complete.) 
4,795. “Improvements in the distribution of electric current and apparatus 


therefor.” J. Dunarr and O. GarBe. Dated March 18th. 
4,818. “Improvements in and in the means of supporting electrodes or plates 
of electrical accumulators, and in the manufacture of such electrodes and tools 


or appliances for use in such manufacture and a method of constructing such 
tools or appliances.” E.T. Parker. Dated March 14th. 

4,829. “An improved method of suspending, raising and lowering electric 
lamps and other articles.” J.G. Booru. Dated March 4th. 

4,831. “A patent asbestos application to wires and insulated wires for elec- 


trical purposes.” A.C, RicHarpson. . Dated March 14th. 

4,842, “An electric firedamp, detector or indicator.” W. O. Woop. Dated 
March 14th. 

4,844. “Improvements in obtaining metals from their fused ores oxides, and 
salts by electrical action.” J. BaxeEREs DE ALzuGARay. Dated March 14th. 

4,848. “Improvements in telephone divided multiple board system.” W. 
AITKEN. Dated March 14th. 

4,850. “An electric mechanism for operating a clutch connection with 
electric motors.” J.G.Cuinps. Dated March 14th. 

4,885.“ Improvements in electrical instruments for measuring current pres- 
sure and power in electric circuits.” G.D, A. Parr. Dated March 15th, 
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4,892. “Improved electric furnace.” J.Jony. Dated March 15th. 
4,921. “Improved electrical method for securing uniform time in clocks.” J. 
Grant. Dated March 15th. 


4,926. Improvements in automatic time switches.” A. J. Howarp. Dated 
March 15th. 

4,932. “Improvements in or connected with electric motors and generators, 
and other electric apparatus and instruments.” V. A. Fynn. Dated March 15th. 

4,934. “Improvements in current feeding devices for electric motor cars or 
the like.” J. W. Enters. Dated March 15th. (Complete.) 

4,976. “Improvements in the means or method of signalling on electric tram- 
ways.” C.J. Spencer. Dated March 16th. 

5,008. “ Means for automatically reviving or reinforcing exhausted pulsations 
upon a telephone line.” M.C. MrnGis. Dated March 16th. (Complete.) 

5,016. “Improvements in porous diaphragms for electrolytic apparatus.” T, 
J. Hotuanp and A. P. Laurie. Dated March 16th. 

5,032. “Improvements in electrical cut-out devices especially adapted for 
preventing excessive flow of electric current.” A. MatiGnani. Dated March 
16th. (Complete.) 

5,046. “ Improvements in electricity meters.” A. Wricut and THE REASON 
MANvFActURING Company, LimitED. Dated March 16th. 

5,050. ‘“ Improvements in asynchronous rotary converters.” W. P. THomMPSoON. 
(Helios Electricitats Actien Gesellschaft, Germany.) Dated March 16th. 

5,069. “Improvements in connection with inverted arc lamps.” H. M. Darran, 
of the firm of Baxendale & Co. Dated March 17th. 

5,072. “Improvements in and connected with electric incandescent lamp- 
holders.” G. Bayuirr. Dated March 17tb. 

5,085. “Improvements in or relating to apparatus for regulating the arc in 
electric arc lamps.” E, L. THorp and L. B. Copp. Dated March 17th. 

5,088. “* Bonding for iron or steel electrical conductors,” R. THOMSON. 
(C. Brown, Switzerland.) Dated March 17th. (Complete.) 

5,165. “Improvements in mercurial thermometer alarms in connection with 
electric contacts for visible or audible indications.” A. Moriey. Dated March 
17th. 

5,186. “ Improvements in inter-communication telephone systems.” M. Byna 
and F.G. Bett. Dated March 17th. (Complete.) 

5,187. ‘Improvements connected with incandescent electric lamps.” W.C, 
Gate. Dated March 17th, 





ABSTRACTS OF PUBLISHED SPECIFICATIONS. 





Copies of any of these Specifications may be obtained of Messrs. W. P. Toompson 
and Co., 822, High Holborn, W.C., and at Liverpool, Manchester, and Birming 
ham, price, post free, 9d. (in stamps). 





1897. 


18,717. ‘‘ Improvements in and relating to controllers for electric motors.” S. H. 
Short. Dated August 12th, 1697. Relates to a controller for motors whereby 
sparking between the stationary and movable contacts is prevented in chang- 
ing the rotation of the motors from series to series parallel and parallel and 
with or without resistance in circuit. Within a casing is a shaft operated by 
the controller hand lever which can be turned to any position. Upon the shaft 
are three insulated sleeves, each carrying segmental contacts which can engage 
with fixed contacts. These contacts are connected up to resistances, motors, 
the trolley of car, and make and break contact. Each different position of 
the controller handle causes a different set of contacts to become engaged to 
effect the desired combination. The contact is automatically made and broken 
by an arm which is operated from discs loosely mounted upon the shaft. A 
latch normally locks the arm out of engagement with the contact. By means 
of this arrangement, the motor circuit is initially broken by separating the arm 
ana ¢ontact, and sparking at the other contacts is prevented. 19 claims. 


20,325. “improvements In electric light fittings.” A. E. Salt. Dated September 
3rd, 1897. Relates to supporting electric lamps. A ball connection is made in 
halves, I., II., which are connected by fixed and spring catches placed oppositely, 
the spring catch being disengageable by pressing a button. The catches may 
be the ends of a spring fixed in the half I., and engage slots in the half II., or 
the spring and half I. may be slotted to engage projections in the half II.; or 
the catches may engage a circular rib in the half I., this enabling one part to be 
turned on the other. 2 claims. 


27,428. “Improvements in and connected with electric furnaces for the pro- 
duction of calclum carbide and other substances.” H.S.Riant. Dated November 
23rd, 1897. Relates to an are furnace for making calcium carbide or other sub- 
stances constructed so that the materials are delivered from a detachable shoot 
directly between the electrodes, the product being discharged continuously into 
a stick mould, movable on rollers. The feed of the materials from a hopper is 
regulated by a rotatable perforated cylinder. One electrode forms the hearth of 
the furnace, which may be lined with gannister, on an iron base plate. It is 
closed at the top by a cast-iron cover with a ball joint and stuffing box for the 
rod carrying the upper electrode. Gas discharged by an opening may be used 
for drying the materials. Above the furnace a rod is screw-threaded and sup- 
ported by a nut, which can be rotated by gearing with a worm rotatable by 
hand, to raise or lower the upper electrode; this gearing may be moved 
laterally by a rack and pinion geared to another worm and hand wheel té move 
the electrode laterally. 


28,225. “‘ improvements in electric railways on a road contact system.” W.M 
Brown. Dated November 30th, 1897. Relates to electric railways and tramways 
on a road contact system with switches thrown by electro-magnets on the 
vehicle. Relates particularly to the winding of the magnets. The magnet on 
the vehicle has two windings of high and low resistance in shunt with and in 
circuit with the motors. When the line current is cut off the magnet may be 
excited from a battery thrown in by a switch. An additional brush connected 
to the return short-circuits any road switch left alive, and may operate a cut- 
out. 6 claims. 


28,921. “improvements in switching apparatus for transformers for eterenins 
current system of electrical distribution.” E. Oxley. Dated December.7th, 1897. 
Relates to means for cutting out the primary ofa transformer in alternating- 
current distribution when there is no load on the secondary. The arrangement 
of switches and contacts are shown described at great length and are too com- 
plicated for purposes of abridgment. 4 claims. 


28,926. “‘improvements in or in connection with electric switch apparatus and 
electric wire bending posts.” F. A. Gilbert. Dated December 7th, 1897. The 
switch, which is adapted to control a large number of lights, is so arranged that 
one circuit is completed before the other is opened, thus preventing sparking. 
The specification and drawings describe in detajl the bending posts and spring 
contacts and does not permit of abridgment. 9 claims. 


30,066. ‘improvements in key switch holders for incandescent electric lamps.” 
J. M. Haisman and H. C.Gover. Dated December 20th, 1897. Relates to holders with 
switches for incandescent lamps. The insulating body of the holder is made in 
two parts, enclosing the plunger carriers and other parts, The supply wires 
are secured by screws in the carrier and a frame. This frame carries a spindle 
with a handle and an arm to make contact with a tongue extending from the 
carrier. A square cam on the spindle engages a retainin —= the frame. 
a side of the arm nearest the tongue is covered with insulating material, 

claims, 


° 


—— 


30,206. “Improvements in coin-controlied mechanism for electric meters.” 
W. F. Browne. Dated December 2lst, 1897. Relates to coin-freed electric 
meters. A pair of bridges in the negative and B yapehts leads are lifted and 
lowered by a lever, which is fulerumed and pivoted to a vertically reciprocating 
frame supported by a spring but sinking under the weight of a coin. As. an 
alternative the lever may make and break the circuit of an ,electro-magnetie 
switch. The coins pass by a shoot into pockets in a wheel which is mounted in 
the reciprocating frame, and is connected flexibly to one of the shafts of the 
meter so as to be rotated. A detent, operated by the rise and fall of the fram, 
lets the coins pass one by one from the shoot. This detent may be actuated 
electro-magnetically. 21 claims. 


30,211. “Improvements in and relating to Insulating conduits for electric con- 
ductors.” W. P. Thompson. (J. Jungbluth.) Dated December 2Ist, 1897. Cop. 
duits consisting of compressed blocks of asphalt are provided with recessed and 
projecting ends to enable two blocks to be fitted together and secured by an 
internally grooved band, the joint being made good by liquid asphalt. The mould 
and block consists of a two-part mould having a removable bottom plate and 
a die plate. An upper die plate is placed over the powdered material, and the 
plunger plate carrying the core rods is placed over the upper die plate. Catches 
are provided for holding this plate in its lowest position. The die plates are 
provided with ring projections for removing the sharp edges of the tubular 
openings, 3 claims. 


30,2659. “‘ A method or methods for i a mechanism or mechanisms 
means of electric or electro-magnetic waves of high frequency.” E. Wilson and ¢, 
Evans. Dated December 21st, 1897. Relates to means for controlling mechanism 
from a distance by means of electric or electro-magnetic waves known ag 
Hertzian, without the intervention of metallic conductors. The object is to 
obtain a more or less selective defence, two or more circuits containing electro. 
magnet mechanism being separately controlled by the transmitter to the 

of rotary switches. A receiving arrangement is described adapted to control two 
electro-magnetic mechanisms. The rotary switch driven by clockwork or the 
like is fitted with three contacts on which rub each set of contacts. Accordi 
to the position of the switch the circle will be completed through 1 or 11. To 
secure accurate working a switch similar to the first and rotating synchron 
with it, is fitted to the transmitter. The switches may be arranged to Cone 
several circuits and to reverse the currents. Instead of a single coherer a 
multiple coherer may be employed. It consists of a series of coherers arranged 
on the surface of a rotating cylinder and successively making contact, or the 
coherers may be connected in parallel. For controlling sets of mechanism 
independently oscillations of different periods or wave lengths may be employed, 
and they may be controlled from several different points: The invention ig 
stated to be applicable for controlling torpedoes, air ships, searchlights, guns, &¢, 
In the provisional specification it is stated, e.g., that a torpedo may be controlled 
by controlling (1) The speed of the engines, (2) The position of the rudders, and 
(3) Position of the centre of gravity by moving weights, &c. The receiver ona 
torpedo includes a wire or plate supported above the water. 4 claims. 


30,264. “improvements in and relating to windings for ge machines.” 
The British Thomson-Houston Company, Limited, and H. M. Hobart. Dated Decem- 
ber 22nd, 1897. Relates to dynamo-electric machinery. In polyphase machines 
having combined mesh windings and star windings such as are described in 
Specification No. 18,503, a.p. 1891, and,as shown in one form for three-phase 
currents, the star and mesh windings are arranged alternately as non-overlap- 
ping coils, and their number is incommensurate with the number of poles. . The 
winding is thus simple and owing to the non-coincidence.of the armature coils 
and field poles, the inductance of the armature is reduced and dead points are 
avoided. The mesh and star conductors differ in thickness and number of turns 
as required by their connections and to render the reaction of all the coils the 
same. Each coil may consist of two parts in different slots. For three-phase 
currents six armature coils are preferably used with either five or seven field 
poles. Quarter-phase windings are preferably arranged with four coils for three 
or five poles. The coils may be separately connected to switching gear by which 
they can be connected as described, or the mesh conductors can be intern 
star connected, or either set of conductors can be connected as a simple m 
or star for starting. 5 claims. 


30,277. “‘A porcelain insulator disc for capped incandescent lampholder.” 
W. D. Hassall. Dated December 22nd, 1897. Relates to holders for incandescent 
lamps. The insulating body is a porcelain flanged cylinder, having two separate 
cavities to receive the plunger blocks which are secured by screws inserted from 
the rear surface of the insulator. It also has grooves to receive projections in 
the casing to prevent turning. The binding screws for the conductors are 
accessible from the open end of the holder. The provisional specification 
mentions the use of angularly-placed binding screws. 1 claim. 


30,295. ‘‘ Automatic locking lever and 4g ee combination for electrical 
lifts, cranes, or other machinery.” C. E. B. H Dated December 22nd, 1897. 
Relates to apparatus for locking electrical lifts, cranes, &c., until the motor has 
attained its full speed. The starting lever is locked by an L-shaped catch which 
is connected by a wire to the starting switch in such a way that the full current 
is turned on, and the motor attains its full speed before the catch liberates the 
lever. 1 claim. 


30,321. ‘‘ An improved switching apparatus for preventing self-induction sparks 
from being formed during the operations of disconnecting and reversing electro- 
motors.” £E. Egger. Dated December 22nd, 1897. Switches for motors have the 
contacts so arranged that the magnet coils are short-circuited at the moment of 
making and breaking the main circuit through the armature, or through an 
auxiliary circuit to prevent sparking. When the circuit is broken at a point, 
and the connections made, the motor runs in one direction, but when made at 
this point, and broken at another the motor is reversed. One of these con- 
nections is always made before the main circuit is made or broken. 2 claims. 


30,347. ‘improvements in electrical arc lamps.” E. P.L. Mors and L.C. A. 
Pottier. Dated December 22nd, 1897. (Date claimed under Patents, &c., Act, 1883, 
Sec. 103, November 8rd, being date of application in France.) The heavier upper 
carbon holder and a lower holder consisting of two rods and a connecting bar, 
slide respectively on the outside and inside of two tubes, and are carried by 
pulleys in bights of two cords. The ends of the cords are attached on opposite 
sides to pulleys, mounted with a brake wheel on a spindle which is rotatable in 
hollow bearing screws. Pins retain the cord on the pulleys.’ The other ends of 
the cords are attached respectively to the casing and to a frame. This frame 
turns on the hollow bearing screws, and is linked to a weighted brake block, 
which grips the wheel when the frame is turned over to the left by the weight of 
the connected parts; when it moves to the right, under the action of a solenoid, 
a stop screw disengages the brake, partly freeing the wheel. A pin on the frame 
engages a forked arm of acore which slides in a tube within the solenoid, the 
tube being closed at the ends so that the enclosed air may check the movements 
of the core. The frame may be turned to the right by a handle and flexible 
connection. The solenoid is shunt-wound or otherwise and is provided with an 
iron yoke, which is secured adjustably on a rod. A stop also secured adjustably 
on this rod, limits the movement of the frame when the ‘solenoid allows the 
core to descend. The ends of the carbons extend inté a small globe, which is 
secured by small bolts to forked plates, resting on shoulders on the tubes. The 
casing of the lamp is balanced by lead casting a tube on the top plate. 5 claims. 


30,441. ‘‘ Improvements in primary and secondary galvanic batteries.” C.L. R. E. 
Menges. Dated December 23rd, 1897. Relates to electrodes of the kind described 
in Specification No. 8,905, a.p. 1895, which are made up of two plate surfaces of 
opposite polarity placed close together so as practically to appear as one plate 
and have between them a layer of porous or perforated material. This inven- 
tion consists in making such electrodes of tubular form so that the surface of 
one polarity lies on the outside of the tube and the other on the inside thereof, 
and the tubes themselves serve as receptacles for the electrolyte. 1 claim. 


30,446. “Apparatus for simultaneously connecting a number of pairs of electric 
conductors.” Bros. & Co., Ltd., and E. Holmes. Dated December 23rd, 
197. Relates to couplings for connecting several pairs of conductors. Two 
castings are provided with as many nozzles as there are conductors to be joined. 
Each conductor is fitted with a conducting extension to which an insula 
disc is secured, The two castings are sec by bolts, and finally good contact 
is obtained by screwing in the screw. 1 claim. 
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